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This special Heald Bore-Motic, with 12-stotion trunnion type fixture, 
is designed for precision facing of alum tomatic 1 issi 
valve bodies. Two parts precision faced simult ly on epposit 
sides of the fixture, The fixture rotates ot approximately Ys rpm 

* and finished ports ore unloaded and new ports loaded manvally dur- 
ing a 60 degree segment of fixture rotation. With stock removal of 
“05 inch over the foce crea ond a wrface finish of 20 micros or 
better, this “‘ferris wheel’ Bore-Motic intoins ao fi pro- 
duction of 270 ports per hover at 75% efficiency, 











Heald “ferris wheel" Borizing 
is adaptable to a wide variety 
of precision facing operations. 


' , , - . Sy/ | ue BORING 
Heald “lerris Wheel” Bore-Matics | aso | 
put precision facing on a non-stop, 4 WORK L wore 


— FIXTURE 
high production basis ... with loading i FACING ONE Si0E 
. ry ” é ‘ F ‘Tw PARTS 
and unloading “on the fly : 


a TANEOUSLY 
— it comes to precision facing, Heald Borizing, with a 


ferris wheel” type fixture, meets the most exacting require- 
| 


ments for both high production and high precision 


Designed for continuous operation, with non slop loading and BORING | BORING 
S 


j HEAD HEAD 
unloading, a multi-station rotating trunnion-ty pe fixture carries | : 


the parts between two opposed boringheads which perform simul 
—~ FIXTURE 
taneous facing operations on both sides of the fixture 


NG BOTH SIDE 5 


OF ONE PART 
MULTANEOUSLY 





The loading and unloading are done while the fixture is rotating 
at a constant speed and can be accomplished easily by manual 
operation as in the photo above A foot operated hydraulic clamp 


LOADING STATION 
ing control leaves both hands free for this operation 


This pecialized precision facing machine illustrates the ex- 


T bi 
treme flexibility of Bore-Matie design and the ability of Heald f T laa I mS BORING 


HEAD 





engineering to solve your precision finishing prob 


lems with the most advanced production methods. a 
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tHe HEALD macuine company 3 ee 


Subsidiary of The Cincinnati Milling Machine Co 
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Worcester 6, Massachusetts LOADING STATION 


Chicago + Cleveland * Dayton + Detroit * Indianapolis * New York 
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ASTE Flashes Festivities to All Chapters 
Launching the First Space Satellite 


ASTE NEWS Symposia Cover Tooling Techniques .... =... + + «© « « « JIA 
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1. Cures “stick-slip” or “jumpy table’. When a 2. Doesn't squeeze out. When you use a heavy oil 
table yet the “shakes”’, es pec jally after it ha as a way lubricant, you must use a lot of oil to 
just reversed or when the load is heavy and the maintain a thick enough film. But, heavy oil 
peed slow, it’s probably iffering from “stick squeezes out if the table sits in one position very 
lip’. Remedy—Sunoco Way Lubricant”. Special long. You have a tough time getting the table mov 
polar compounds in Sunoco Way Lubricant ing again. Protected by the tenacious thin film 
form a friction-reducing film that keeps a table formed by Sunoco Way Lubricant, the machine 
liding smoothly under all operating conditions can be idle for a week and it will start easily 


WHY SUNOCO WAY LUBRICANT CAN HELP 
CURE YOUR MACHINING PROBLEMS 





For the lubrication of slides 
ond ways on this machine 


we recommend the use of 


SUNOCO WAY LUBRICANT 


@ product of 


SUN OlL COMPANY 





3. Protects expensive ways. Ladly scored o1 4. Approved by more than 55 machine-tool 
pitted ways, caused by inadequate way lubrica builders. Every major machine-tool builder has 
tion, result in lost production and expensive re tested Sunoco Way Lubricant. It is always ap- 
pail The high film strength of Sunoco Way proved. In fact, to assure maximum efficiency of 
Lubricant eliminates the danger of metal-to their product, many manufacturers ship a supply 
metal contact, the chief cause of oring and of Sunoco Way Lubricant with each machine 
way wear. Excellent metal-wetting and non-cor We'll be glad to send you the list of manufac- 

ve properties eliminate rusting and pitting turers who have approved Sunoco Way Lubricant. 


For more information, see your Sun Representative, or write SUN OIL COMPANY, Philadelphia 3, Pa., Dept. TE-2 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY <@SiNOCi-e@ 


PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO and MONTREAL 
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What Do Unions Offer? 


More than ten percent of the nation’s engineers have joined 
unions, delegating to others the responsibility of speaking for them 
and representing them in negotiations with management. Has dis 
satisfaction with their jobs caused them to take such a course? 
According to a recent survey conducted by the National Industrial 
Conference Board, that has been one of the major reasons, Has 
frustration resulted in this negative action? Why are engineers 


willing to trade professionalism for .a temporary advantage ¢ 


Lhese are questions to which management must seek the answers 
lo what extent is it responsible Still more important is the need 
for each engineer to search his soul, facing his problems resolutely 
and without reservations for his own shortcomings | nyineering 
societies and universities also must supply information to both 


management and engineers on the alternatives 


In a 72 page report entitled, Unionization Among American Engi 
neers, the Board concludes that engineers unionize because of dis 
satisfaction resulting from salary, insecurity attributable to “mass 
employment ind belief they are not part of the management team 
These findings are based upon information from executives of com 
panies whose engineers were unionized, ofhicials of engineering unions 


and engineers themselves 


engineers as well as industry had better wake up. Unions were 
not set up to handle professional personnel. Does an engineer desire 
to be a technician rather than a professional / Does he think only 
of what he can get, not what he can give? Does he « xpect profes 


sional recognition without the necessary sacrifices 7 


It is fuzzy thinking to believe that industry is getting too big for 
an individual to retain his identity. An engineer does not have to 
talk to the president. In small organizations that was and still is 
possible but need that be the pattern of a large organization? If 
that is a cause for feeling insecure, management has failed in its 
organization and utilization of manpower. Still worse, the insecure 
engineer has a w irped perspective of his job or has the wrong job 
A working team between management and engineers is essential 


They must work in an itmosphe re of understanding so that they can 
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contribute their best toward progr 





The BEST JUDGE 


of an 


INDICATOR’S 
PERFORMANCE 


eee costs LESS 
does more longer! 


Ask the man who repairs your dial indicators 700$ 0 

why he favors Standard. He'll tell you Stand- 

ard not only requires far less attention than Shockproof 

other makes, but that it's the easiest of all to mechanism 

service. Reasons for this not-to-be-matched keeps 

ease and economy of maintenance stem from ° 
on-the-job 

Standard's greater simplicity of design . . . : e — 

unequalled workmanship . . . exceptionally Cuts service 


rugged construction . . . and a 100°, shock- time and 
proof mechanism. Better check your indicator cost! 
. 


cost today; then talk to the Man from Standard. 
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(0 GUAT Gage Company, Inc. 


I ‘al 
11®s 'n C E 1 9 2 & 161 Parker Avenue * Poughkeepsie, New York 





A COMPLETE LINE OF GAGES .. . INDICATING, FIXED AND ADJUSTABLE LIMIT TYPES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-4 The Tool Engineer 
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You start off right when 
you order your Automatics 
equipped with HARDINGE 
Style “S” Sure-Grip Master 
Collets and HARDINGE 


Style “B” Master Feed 


Fingers. Replaceable padg 
save up to 80% and per 
formance is proved / 


years of use in thousands of,, 


screw machine departments. 
For better performance 
at lower cost, standardize on 
HARDINGE Master Collets 
and Master Feed Fingers. 





Greater Accuracy Quicker Set-Up 
Longer Life Less Scrap Lower Cost 


Style “S” 


The Only Master Collet With No Work Pressure 
On The Screw 


AVAILABLE 
FROM STOCK 


jor 


ACME-GRIDLEY 
CLEVELAND 

CONE 

GREENLEE 

GRIDLEY 

NATIONAL ACME 
NEW BRITAIN 
WARNER & SWASEY 


HARDINGE BROTHERS, INC., ELMIRA, N.Y. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE”’ 


Immediate stock 


February 1957 


os Angeles, Philadelphia 


NDICATE A-2 
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BALANCED 


ACTION 
brings you 


lasting satisfaction 
with your 
tapping operations 


When tool manufacturing is planned and carried 
through with extreme care, you get exceptional 
accuracy and long tool life. Winter has proved 
this through the steady year-to-year increase in 


users of Balanced Action Taps. 


CALL YOUR 
WINTER DISTRIBUTOR 


Flute spacing must be exact in a tap that performs 
with Balanced Action. This is the first of four crafts- 
manship qualities manufactured into every Winter 
Tap. 



































A search that never ends 


The quest for better ways to cut metals is continuous in National's 
testing laboratories. When worthwhile improvements are found, the 
benefits are made available to you through better performance of 
National Tools 


NATIONAL TWIST DRILL AND TOOL COMPANY 


Rochester, Michigan, U.S.A. Distributors in principal cities. Branches 
in New York @ Detroit e Cleveland @ Chicago @ Dallas @ San 
Francisco @ Los Angeles 




















TWIST ORILLS € 


REAMERS 
COUNTERBORES 
MILLING CUTTERS 
END MILLS 

HOBS 


CARBIDE AND 
SPECIAL TOOLS 















Kisadlgy coat | 


are built in a wide variety of models for commercial, heavy duty, and 


precision threading from 3/16” to 2'4” in diameter 









Single or double-spindle models are available in varying bed lengths, with or 


without lead screw, using either of two die head styles, according to individual 






requirements. The die heads use LANDIS Tangential Chasers, which may be 






reground for 80% of their original length. Adaptation for oversize capacity 






and special jobs is easily made through auxiliary equipment 


PRECISION 


Hardened and Ground LANCO 


enable threading to Class 4 and Class 7 tolerances 











screw Feed 





Heads combined with Lead 





Die 








The fundamental design 





and specially selected and hardened materials of the die head provide the 










maximum rigidity required for this class work 


HEAVY-DUTY 


Lead Screw Feed and rugged LANCO Heat Treated Die Heads enable the 










unusually heavy cuts required for producing Acme threads. Despite the heavy 






rate of metal removal, workpiece slippage is prevented by vise gripping power 








intensified by a “hammer blow” operating handwheel 


VERSATILITY 


Each LANDMACO Threading Machine cuts a wide range of thread diameters 
















. for example, the 12C LANDMACO has a standard threading range from %” | 






to 14” in diameter, with oversize capacity to 3%” for short thread lengths 





Standard carriage vises enable the gripping of diameters larger than the 





machine's capacity, and special vises may be furnished. Tooling is available 





for Tapping, Turning, Grooving, Forming, and Facing operatior 












send specifications and ask for Bulletin H-76 





For more information 





LANDIS Machine COMPANY 


% FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A.2-8 The Tool Engineer 









' | WISE 


WITH Mr inens ai 





approximately $200" 


3 Famous Dial Bore Gages—Setmaster—Carrying 
Case. Save close to $200.00 on items in TRI-O-SET 
alone, to say nothing of the savings through use of 
the Setmaster. 


0 Dial Bore Gage—Range ', to '4” 


1 Dial Bore Gage—Range ', to ‘2° 
2 Dial Bore Gage—Range '2 to |” 


Just three gages cover ', to |... Ten extensions 
for the entire range... .0001 Indicator 
Quick interchangeability ... Equalizers from ‘4 to 1” 


TRY the TRI-O-SET . .. Ask about the Boice Free 
Trial Offer 


For additional information, contact manufacturer 
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os P SETMASTER 


~ Sets up in less 
pen at the job 
3g 


Kebruary 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-9 





Straight Grinders + Vertical Grinders « 


Roren 
ete 


Here's the Rj 


TOOL for y, 


OUR 


Scalers « Chippers « Rammers 


Rotor High-Cycle Electric Tools: Grinders + Polishers + Sanders \ 


FOR 


FURTHER 


INFORMATION 


U 


SE 


READER 


SERVICE CARD 


Replaces 4 tools... 


Sets nuts 
30% faster 


@ Application; This new Rotor 
J-2-L Impact Wrench with a quick- 
change chuck does the work of 
four former tools. By snapping in 
different adapters, the operator can 
change quickly from a screw to a 
bole or nut. Resv/t: 30% faster 
assembly, less operator fatigue, uni- 
formity of assembly. 

Ask for a demonstration or trial 
of these and other Rotor portable 
tools to see how they can cut your 
costs! Get Bulletin 41 on the J-2-L. 
The ROTOR TOOL Company, 


Cleveland 32, Ohio. 


INDICATE A-2-10 The Tool Engineer 





BOP) 


yet 


engineers and builds Pe 


20,000 


Different motorized and Belt Driven 


SPINDLES 


one of which may be just the one to 
LOWER YOUR PRODUCTION COST 


Here are only a few representative Pope Precision Spindles: 


FOR SURFACE GRINDING 
POPE 1, 2 and 3 HP Totally En- 
closed 1800 and 3600 RPM Motor- 
ized, Cartridge Type Spindles 
with double row cylindrical roller 
bearings ot enormous Capacity 
for superior performance and long 
life, plus separate thrust bearings 
for no endwise movement of the 
shaft. 


FOR BORING ROUND HOLES 
WITHIN MILLIONTHS 
OF AN INCH 

POPE Heavy Duty Boring Spindles 
assure smooth, chatter free, con- 
tinuous high production of accu- 
rate parts. Belt driven or motor- 
ized, in a wide range of horse- 
powers and speeds 





FOR HEAVY DUTY MILLING 
AND GRINDING 
POPE % te 1COHP Direct 
Moterized Spindles 
operate in any position 
flanged or tapered 
noses equipped 
with super - precision, 
roller 
bearings and preloaded 
ball thrust 


double-row 


bearings 
Top quality perform- 
ance is assured on skin 
milling, grinding, bor- 
ing and other opera- 
tions as well as milling 


FOR INTERNAL GRINDING 


POPE Precisien Internal Grinding 
Spindles have the super-precision 
bearings to withstand both axial 
and radial loads and to produce 
better finished ground holes. Their 
ability to take heavy cuts means in 
creased production. Wheel life is 
increased, too. For Bryant, Cincin 
nati, Excello, Heald, Landis and 
Norton Grinders 





FOR TOOL AND CUTTER 
GRINDING 
POPE Super- 
Precision 1 HP, 
3600 RPM ff 

Motorized 

Tool and ws 

Cutter Grinder 

Clearance Angle 

Swivelling Heads 

provide angular adjustment in a 
vertical plane. 


—: 
i 
. 
x 


They pay for them- 
selves in time saved. Cup wheels 
can be used for practically all 
clearance angles. 


FOR HIGH CYCLE 
GRINDING AND MILLING 
POPE Super-Precision, High 
Frequency, Heavy Duty 
Spindles are 

available for 

speeds up to 

100,000 RPM. 

They are 


@ 


long life, trouble-free operation 
and rugged ability to cut metal fast. 


unequalled for 
low cost maintenance, 


Send us your specifications and get prompt quotations on the one best Spindle for 


you out of the 20,000 different Precision Spindles that bear the name ** 


POPE.”’ 


Pp Established 1920 
Tt ttl 261 RIVER STREET * HAVERHILL, 
ea a abit ee A Wt S| ) 


February 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-11 





Machining the various contours 
of these guided missile com- 
ponents with the accuracy and 
finish required was a problem that 
Rheem Mfg. Co., Aircraft Division 
at Downey, California, had to lick. 





The ~ oe 


~ BAMERICAN” 


HYDRAULIC DUPLICATING LATHES 








These pieces are now 


ar. machined inside’ and out 
the 


from rough forging, 





with the accuracy and de- / 
ee ee oe gree of finish demanded, j f 
— in 68 minutes floor to floor 
" a —removing 23 pounds of f 





metal from each piece 


The simplicity and dependability 
of the duplicating equipment 
plus the power and sturdiness 
of the “AMERICAN” Lathe 
proved just the right combina- 
tion for this difficult job. 


We specialize in “tough ones” 
—hetter ask us about your 


” 


yD SeMtty, © 


Shia : — Te ae cate rs 
. > y A 7 > 


‘THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S. A. 























SEND FOR THE CATALOGS THAI 
TAKE THE HEADACHE OUT OF & 


AND THE NAME OF OUR DIS 
TRIBUTOR NEAR YOU. 


| 5107 PACIFIC BOULEVARD 
LOS ANGELES 58, CALIFORNIA 
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IMPROVED ZERO SETTING 
The zero setting adjustment is im- 
proved mechanically. The pointer 
is set directly to zero — positively, 
without additional adjustment. 





NEW PROTECTION FOR 
AIR METER 


A new piping arrangement assures 
effective protection of the Air 
Meter from dirt, oil and water. 


ONE THIRD SMALLER 


eats = ss 
6 {6 
. ® \ er e 1 


x 


Compact, easy to handle — more 
adaptable for use on machine tools. 
Beautiful, dirt-resisting finish. 


NEW IMPROVED 
REGULATOR (At Top) 


A better and smaller regulator 
assures constant air pressure and 
enables a reduction in size of the 
complete gage. Setting can be 
locked to prevent accidental change 
of zero setting 


FINGER TIP ATTACHMENT 
OF GAGING UNITS 


Kourled collar attaches all gaging 
units quickly: one hand only re- 
quired. “O” Rings assure air-tight 
connection. No wrenches needed 


ONLY AIR GAGE WITH 

BUILT-IN ACCURACY 

THAT ENABLES USE BETTER FILTER With ALL COMPONENTS 
OF ONE MASTER TRANSPARENT BOWL EASILY ACCESSIBLE 


New sintered bronze element filters One-piece top and front easily re 
out dirt and coagulated oil. Con moved with all components and 
dition of air lines can be readily connections attached. Quick, easy 
checked by observing filter bow! servicing, if necessary 

Attached directly to gage, it elim 

nates extra piping 
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DUST OM 


BASIC, NO-DRIFT SYSTEM 





The Dimensionair system is basically 


sound in principle. Its accuracy is 





proved constant and dependable 





every day in practice. 





However, no gage maker can control 





all the elements, human and technical, 





that influence the proper use of his 





product but he can incorporate fea- 





tures which tend to eliminate these 





faults and improve the actual use of 





his instruments. 






That is the purpose of these new 





refinements which have been built 





inte the Dimensionair. 





Most air lines installed in plants were 
NEVER INTENDED to be used for 


precision instruments of any kind. 






Hence, the Dimensionair is now made 
EVEN MORE IMMUNE to unclean 


air and variations in air pressures. 






















Adjustments are more foolproof. 


Smaller size makes the gage EASIER 
TO HANDLE and increases its adapt- 
ability for general use ... and for 


multiple use. 


Since any instrument is subject to all 
degrees of treatment it must be EASY 
TO SERVICE when the unusual or 
unexpected upsets its normal func- 
tion. In the new and smaller Dimen- 
sionair all components and connec- 


tions are quickly and easily accessible. 


In every way the Dimensionair pro- 
vides you with constant accuracy 
and GREATER DEPENDABILITY, 
adaptability and service. That’s why 
more and more inspection people buy 
it. Why don’t YOU try it? Write or 


call us at our nearest office. 


FEDERAL PRODUCTS CORPORATION 
7192 EDDY STREET * PROVIDENCE 1, R. 1. 


ae, 


I Federal’s s | 


ol 

| cost of gaging, to the | 

Impartial] Ga 
ngineerin 

Everything 


| 


9¢ Selection 


g Follow-Th 
in Gages rough 














———— 


Ak FEDERAL Z7 


FOR RECOMMENDATIONS IN MODERN GAGES ... 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
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Uses tool steel that outwears 


others 3 to 1 for its straightener rolls 


PU © help its customers get the longest possible life 

| out of the rolls used in its small tube straighteners, 
Mackintosh-Hemphill Division of E. W. Bliss Co 
makes them from Graph-Mo” steel 

Graph-Mo contains millions of tiny particles of 
diamond-hard carbides. As a result, users report it 
outwears other tool steels on an average of three 
to one! 

Graph-Mo steel also contains free graphite which 
gives it Outstanding anti-friction properties, prevents 
pick up and scoring. This is a big advantage to users 
of small Mack-Hemp straighteners because it results 
in a better surface on the products being processed, 


What's more it eliminates chrome plating the rolls, 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


which is usually necessary when the straighteners are 
used for non-ferrous metals such as brass. 
Graph-Mo steel gives Mackintosh-Hemphill two 
other important manufacturing advantages. It saves 
machining time because it’s 30% easier to machine 
than ordinary tool steels. And it simplifies heat treating 
because of its uniform response to heat treatment. 
Graph-Mo is one of four graphitic tool steels devel- 
oped by the Timken Company. If you want more in- 
formation about their use in dies, punches, gages and 
machine parts, write for the new Timken Graphitic 
Steel Data Book. The Timken Roller Bearing Com- 


pany, Steel and Tube Division, Canton 6, Ohio. Cable 
address: “TIMROSCO”,. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


lo FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-\¢ lhe 
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BUT WOULDN'T you 
RATHER HAVE THE LATEST 
TECHNICAL ADVANCE? 





Und lempered” 


Hack Saws 









Heller announces a great 


Nucl 


Certified by American Standards Testing 
Bureau* to meet their Standards for Supe- 
rior Cutting: Uniform Teeth ... Uniform 
Set ... Uniform Temper. 


An exciting development in the tool field has 
been achieved by Heller with the perfection of 
JOB TEMPERING. This significant new ad- 
vance in tool metallurgy and heat treatment 
has now been applied to a great new line of 
Heller Tools! 

Developed after long metallurgical re- 
search and based on years of experience in 
producing superior metalworking tools 
JOB TEMPERING results in tools that per- 
form better and longer on the toughest jobs 
in the shop. 

As a result, every Heller Hack Saw Blade 
is certified by American Standards Testing 
Bureau* to meet the three important require- 
ments for superior cutting on the job: Uniform 
Teeth, Uniform Set and Uniform Temper. 

Heller offers a complete line of JOB TEM- 
PERED hack saws for both hand frame and 
power machine use. 


Hand Blades: 


Available in standard steel, high speed ‘“M’”’- 
HAX and high speed “T”’-HAX. All-Hard or 
Flexible Hard-Edge. Furnished in all standard 
lengths and tooth spacings. Packed in lots of 
100 in attractively designed package. 


Power Blades: 


Available in high speed ““M”-HAX, high speed 
“T”-HAX and shatterproof “NUWELD”. Full 
range of sizes, widths, and tooth spacings. 
Packed in lots of 10 blades in an attractive 
newly designed package. 


Give us your toughest hack 
sawing problem. 


We'll be glad to show you how the remarkable 
new Heller JOB TEMPERED Blades can solve 
it efficiently and economically — delivering 
fast, straight, trouble-free cutting over longer 
periods. 
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A GREAT NEW ADVANCE 
IN TOOL TECHNOLOGY 
BY 


Heller... 


Ub lemperd” 
Tools 











new advance in its ™%& 


\ Here are the facts! 
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ed Tempered” 
fet Band Saw Blades 


Certified by American Standards Testing Bureau’ 
to meet their Standards for Superior 
Cutting: Uniform Teeth... Uniform Set... 


Uniform Temper. 


o~/ 


I hie 
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Here are the fact 


NUCUT ‘varteen FILES “wav‘ttere 
AMERICAN-SWISS artery FILES 
VIXEN MILLED “Scorn FILES 
ROTARY FILES AND CARBIDE BURRS 


Yow Heller announces JOB TEM on the work and longer file life in the most 
PieRKD FILE the most ivnificant evere service 

forward tep in file making since the devel You'll yet better results and cut vour filing 

opment of Heller’s exclusive ““Wavy-Teeth”’ costs if you select the right file for the job 

principle! from the famous Heller NUCUT American 

Pattern Files with exclusive “Wavy Teeth” : 

JOB TEMPERING combines the latest AMERICAN-SWISS Swiss Pattern Files: 

r metallurgical developments with spe VIXEN Milled -Curved-Tooth Files; and 

| production techniques. The result of this HELLER Rotary Files and Burrs . and 

advance shows right up in job perform satisfy all your requirements for truly 
superior cutting ability, better finish superior files. 
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Duplex Head on Cincinnati 
O-8 Plain Rise and Fall 
Mills an Extra Surface 


Drawing of part 
(shaded areas indicate milled surfaces) 


Part name rear sight base 
Material steel forging 
Operation mill two sides 
Production 223 per hour 


This machine has a head for business. It's a 
CincinnaT!® No. 0-8 Plain Rise and Fall Milling 
Machine, equipped with a duplex head to mill 
both sides of small parts in one cycle, and one 
handling of the work. 


Production averages 223 parts per hour, 
about double what it would be without the 
Duplex Head. The drawing below indicates 
surfaces milled: 


This equipment is the work of Cincinnati Applica- 
tion Engineers, a group of specialists who help 
metalworking industry reduce the cost of doing 
business. You can enlist their aid by sending blue- 
prints and complete data on the parts which you 
suspect of being high-cost components. Mean- 
while, you might like to know more about the 
highly productive 0-8 Milling Machines. Look in 
Sweet's Machine Tool File, or write for catalog 


No. M-1607-2 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


CINCINNATI No. 0-8 Plain Rise 
and Fail Milling Machine. 
Complete specifications in catalog 
No. M-1-607-2 


MILLING MACHINES » CUTTER SHARPENING MACHINES « BROACHING 
MACHINES + METAL FORMING MACHINES + FLAME HARDENING MACHINES 
OPTICAL PROJECTION PROFILE GRINDERS + CUTTING FLUID 


February 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-23 23 








No. 6390 CLAUSING 12” Hydraulic Tracer 
Lathe complete with pump and motor, 1'/, HP motor, 
lathe mount — ready to run 

Only $2325.00 — F.0.B. Factory 


provide automatic duplicating of multiple diameters, 


tapers, bevels, shoulders, radii, grooves, chamfers. 


The new Clausing 12” Hydraulic Tracer Lathe pro 
vides automatic reproduction, reducing to hours jobs 
that would otherwise require weeks or days. With this 
new CLAUSING you can 
tion of intricate patterns 


do automatic reproduc 
eliminate repetitive 
measurements, multiple tool set ups, expensive form 
provide 


ing tools + impart a smooth stepless finish + 


wuitomatic sizing * reduce chance for human error 


practi ally eliminate s« rap 
FOR SHORT RUN AS WELL AS VOLUME PRO 
DUCTION 


berg ihise set up and tool changes can bi made in 


short runs can be done economic ally 


minutes. Savings on long runs are phenomenal 


HANDLES WORK up to 12” diameter, 2%” 


diameter 


differential, 18” length. Hydraulic cylinder housed in 
Servo motor provides power to firmly drive and hold 
cutting tool. Slide feed, in and out, infinitely variable 
from 0 to 15” per minute. All critical parts of tracer 


unit hardened, ground and machine lapped 


FLAME HARDENED WAYS — 
VARIABLE SPEED DRIVE 


Bed ways of lathe are fame hardened, ground. Vari 
able speed drive from 43 to 222 and 250 to 1300 RPM 
adjustable while running Completely enclosed head 
oil bath lubrica 
tion. Spindle turns on big Timken “Zero-Precision 


stock quick change box apron 


tia red roller bearings 


Write FOR WLUSTRATED LITERATURE 


TAY) (G | CLAUSING DIVISION ATLAS PRESS COMPANY 


ATLAS PRESS COMPANY 


: 2-114 N. PITCHER ST., KALAMAZOO, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-24 


The Tool Engineer 





~ 90 hs. oil 
pressure 


This tremendous cut demonstrates Demonstration cut on 
Cincinnati Rigid Shaper. 


the ability of the 50 p. s. i. lubrication ' Actual size steel chip, 
system to develop and maintain oil Tes 1 2” cut, .030” feed. 
films under the heaviest loads. 


It also demonstrates the strength, 
rigidity and power which are standard 
features on all Cincinnati Rigid 
Shapers. 


50 p.s.i. system includes 50 micro \val ; 
filter, settling basin and reservoir. \'s e Write Department E for Bulletin Lz The Electro-Mag 


Transmission runs submerged in \ ‘ i Rigid - netic Brake and 
oil. —_— “oe “ Shag Clutch with finger 


tip control ar 


¢ standard featuzes o 


Ci i Sh 
SB Re cr maximum speed 


iMMATIY and ease of oper 
CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES ation. 














Completely Machines 
Servo Valve Bodies -b 
for Automatic | 
Transmissions | a ae 












The final precision. boring station. 








The loading station. Part locations are checked 
automatically by Unit X to assure proper clamping 
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21 drilling, 6 reaming, 5 tapping, 6 boring and 2 
precision facing operations. 

490 pieces per hour at 100% efficiency. 

25 stations—1 loading, 1 unloading, 9 drilling, 1 
tapping, 2 rough boring, 2 precision boring, 2 
precision facing, 1 washing and 6 visual inspection. 
Palletized work holding fixtures (each fixture carries 
three pdrts). 

Unloading unit for removing parts from fixtures and 
placing them on conveyor. 





Complete interchangeability of all standard and 
special parts for easy maintenance. 

"Building Block" construction to provide flexibility 
for design changes. 

Other features: automatic washing unit for fixtures; 
construction to JIC standards; hardened and ground 
ways; hydraulic feed and rapid traverse for milling, 


drilling and boring; individual lead screw feed for 
tapping. 














Ability of Warner & Swasey 2-A Contour 
Solves turbine wheel face contouring — 





Typical turbine wheel produced on Warner & 
Swosey 2-A with Cross Slide Contour Attachment 








Heavy stock is removed to approximate taper web profile by 
this first of five concentric form cuts from the square turret 


The Tool Engineer 








_ Unit to machine across center line... 
~ problem for Schellens- True Corporation 


Removal of over 80 pounds of metal from 
each side of a 250-pound alloy steel forging 
in 63 minutes called for the only turret lathe 
contouring attachment available today that 
could face across the spindle center line 
to machine inaccessible areas of the wheel's 
profile...a versatile Warner & Swasey. 


Installation of a new Warner & Swasey 2-A 
Universal Turret Lathe with Cross Slide Contour- 
ing Attachment by Schellens-True Corp., Ilvoryton, 
Conn., gave them the heavy-duty metal removal 
and machining flexibility necessary to mass- 
produce, by their own unique process, the turbine 
wheel shown at the left. 

This progressive manufacturer, like many other 
enthusiastic users, reports their Warner & Swasey 
contouring equipment provides them: 


@ Fast, accurate contour turning and cross center 
facing in one unit 

@ Separate roughing and finishing contour cutters 

@ Longer effective cutter travel of 4 inches 

@ Instantaneous tool slide response 

@ Adjustable and accessible template mounting for 
using either round or flat templates 

@ No loss of turret lathe flexibility—normal turret 
lathe work still easily performed 


Our Field Engineering Staff is always available 

: scuss how Warner & Swasey products ca ‘Ip 

Start of rough contour cut which machines part of web, hi to di t , e & wy I | cts can helf 

diameter and hub face improve work quality and build increased profits 
for you. Why not call today? 


WARNER 
SWASEY 


@lauannii 


PRECISION 
MACHINERY 
SINCE 1880 


Rough contour cut extends ecress spindle center fine, con YOU CAN PRODUCE IT BETTER, FASTER, 
pleting web ond internal rim diameter FOR LESS ...WITH A WARNER 4 SWASEY 


February 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-29 29 





Another | 


NEW FLUTE GRINDERS ARE 





Still another Reason why 





Morse burst 


THE FIRST OF THEIR KIND... 


Now grinding from 
the solid up to ’2 inch 


And, here’s what it means to you: 
* Smoother finish . . . better than polished flutes! 


* Consistently held tolerances ... never attained 
by milling! 


* Better points .. . because of uniform flute depth! 
* Longer tool life. . . lower cost per hole! 


This is why the new Morse flute ground drills are 
setting a new standard for quality . . . and, the only 
man who can show you is your Morse-Franchised 
Distributor. 


MORSE TWIST DRILL & MACHINE COMPANY 
New Bedford, Massachusetts 


Subsidiary of VAN NORMAN INDUSTRIES, INC 


Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 


“THE MOST” in Cutting Tools 


February 1957 FOR FURTHER INFORMATION, USE READER 


SERVICE CARD, INDICATE A2-31 
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“YEARS 


_1932-1957 


re ur “a 


PRECISION 


Hydraulically clamped type work-holding fixture de- 


signed to hold six pistons. The piston pin holes are 


semi-finish and finish bored at the rate of approxi- 


mately 400 per hour at 100° efficiency. 


SIMPLEX 2U 2-Way Hydraulic Feed Precision 
SIMPLEX 


self-contained automatically lubricated precision 


Boring Machine complete with six +2 


boring heads and a platen type work-holding 
fixture designed hold six pistons for semi- 
finish and finish boring of the wrist pin holes. 
The electrical and hydraulic system on this ma- 


chine is made to conform to J. I. C. Standards. 


SIMPLEX MACHINE TOOL CORPORATION 


4528 WEST MITCHELL STREET 


MILWAUKEE, 


PRECISION BORING MACHINES 
SPECIAL DRILLING, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


WISCONSIN 


PLANER TYPE MILLING MACHINES 


TAPPING AND BORING MACHINES 


INDICATE A-2-32 The Tool Engineer 





wine ERY 
nature needs for for you 


Typical of the many ways Pipe Machinery Company gage design and 
developments reflect industry pioneering, is found in the fact that for more than 
four years Pipe Machinery Company’s experienced craftsmen have been holding 


thread gages to tolerances now required for Drunken Thread, 


This drunken thread specification w ill undoubtedly make many gages 
now in use obsolete — but this bonus of quality from pace-setting 
design and manufacture assures PMCo gage users continued 
use and high accuracy. 
~ . G, ; If you would 
} Te. like o catalog of our 


( | . ym ——$——— — a goges, write us on your 
Compony letterhead. 


THE PIPE MACHINERY COMPANY 


29101 LAKELAND BLVD. + WICKLIFFE, OHIC 


Greater. Clovdload, 


February 1957 FOR FURTHER INFORMATION SE READER SERVICE CARD; INDICATE 





N F W Gisholt Fastermatic 


CUTS YOUR SETUP TIME 





. 

v 
GISHOLT EE 

ai” Pa, | ’ ; 
Sy. ea 


| 


e 
as MACHINE COMPANY 


Madison 10, Wisconsin 


TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS © PACKAGING MACHINES © MOLDED FIBERGLASS PLASTICS 





control panel 


30% OR MORE 


BY SIMPLY FLIPPING TOGGLE SWITCHES, your operators can 
cut automatic turret lathe setup time 50% or more with this 
electric setup control panel. 

Thoroughly proved in production lines, this control panel 
is one of the many advanced features available on the new 
Gisholt MASTERLINE Fastermatic Automatic Turret 
Lathe. 

Here’s how the panel works: within finger-tip reach, your 
operator has a horizontal row of toggle switches for each face 
of the hexagon turret. By simply flipping the switches right 
or left, he pre-selects desired machine functions. Re-runs? 
Here the Fastermatic makes even more drastic cuts in setup 
time. A master reference card, made from the previous run, 
is used, and the machine is ready to go with absolute mini 
mum preparation. Feed changes are fast and easy. Tool over 
hang is quickly minimized by re-positioning the saddle. Any- 
where within the machine cycle, the operator can make a 
trial cut, withdraw the tools, mike the part, re-set the tools 
and resume forward feed. 

What does this versatility mean to your own operations? 
It means more time spent cutting chips and more profit per 
piece. It means that less skill is required of the operator and 
he is free to handle additional units or do other work during 
machining cycles. It means you can utilize smart tooling and 
eliminate human errors... get record production on long runs 

and also get the advantages of automatic cycle operation on 
relatively short runs. 


Ask your Gisholt Representative to tell you about the 
Fastermatic’s new electric control panel...its increased ca 
pacity...its higher speeds and feeds and heavier construc- 
tion. You'll also want to know about using the Gisholt 
JETracer on the Fastermatic. Call him today —or write 
Gisholt for literature...ask for Bulletin No. 1179. 





GISHOLT JETracer mounts on any one of Fastermatic’s turret sta 
tions, Provides exceptional accuracy for turning, boring or facing 
either straight, taper or contour, Hydraulically operated; stylus 
follows contour of template controlling movement of single-point 
tool on sliding member 









SG ISHOL 
















NEW GISHOLT FASTERMATIC CONTROL PANEL simple toggle 
awitches govern basic machine functions, cutting initial setup 
time in half. Master reference card ia used to cut setup time 
still more on re-runs, 








HEXAGON FEED CONTROL DRUM — positioning of adjustable flat 
bars on each face determines rate of feed. Thumbsecrew actuator 
pins in slots on each face determine point of change from trav 
erse to feed and length of feed 














FASTERMATIC TURRET SADDLE in hydraulically 
indexing and longitudinal movement. Automatic cycle easily 
set up with turret double- or triple-tooled. CROSS SLIDES 


front and rear operated by forward mavement of turret saddle 


powered for 


can work independently, or together, with any turret face 


Spindle grinding job demonstrates how 
Norton Swivalign” Indicator 


heats “cut-and-try” method 


THE JOB Finish grinding bearings and tapers on grinding wheel spindles. 


THE PROBLEM § ®edvce arinding time and costs. 


THE SOLUTION: 


Here is another Norton forward step in the team 


work between man and machine 


The man sets the indicator the SWIVALIGN clevice 
permits him to put the work in line more accurately 


than the human eye could see 

There were two savings here: First, the tedious time 
consuming work of the cut-and-try method was elimi 
nated entirely; second, the grinding time for this job 
was reduced a full 15%. [Us just another demonstra 


tion of the every-time cut in hours and work by use of 


*Trade-Mark 


The use of Norton’s SWIVALIGN dual-electric indicator to 
measure swivel table adjustment in setting up the grinder. 


the Norton SWIVALIGN Indicator 


FOR INFORMATION on the Norton swivauicn Indi- 


cator and on its application to Norton universal and 
cylindrical grinders, see your Norton Representative, 
or write direct, And remember, only Norton offers you 
uch long experience in both grinding machines and 
wheels to bring you the “Touch of Gold” that helps 
you produce more at lower cost NORTON COMPANY, 
Machine Division, Worcester 6, Mass. In Canada: 


J Ht. Ryder Machinery ¢ ompany, Ltd 


, Toronto 5, 


The Tool Engineer 











GRINDING SPINDLE TAPER ENDS went more quickly and 


cost less 


BEARING DIAMETERS of the spindle quickly moved into 
was used to set 


when a Norton SWIVALIGN device correct position for grinding 
the table at the correct angle to grind, 


» SWIVALIGN unl proved 
vastly superior to old “cut-and-try”’ method, 








4& SWIVALIGN DUAL ELECTRIC INDICATOR on Tyre crt 


ylindrical grinder was 
used to ¢ 


lemonstrate savings on spindle finish grinding. The swivauicn Indi- 
cator 1s also available on Norton universal grindet 


A NORTON “TOUCH OF GOLD" 


development for faster 
grinding is the SWIVALIC 


N Indicator It enables the 


angular positions of swivel tables 
na 


juickl and accuratel Positive response : / 
j 
and easy operation are features a 


bette F. lower cost 


perator to adjust the 





To Economize, Modernize with NEW 


Galaking better products. . . 


N O R T O N to make your products better 


District Offices: Worcester + Hartford 
Cleveland + Chicago «+ Detroit 


NORTON PRODUCTS: Abrasives + Grinding 
GRINDERS and LAPPERS Wheels + Grinding Machines + Refractories 


BEHR-MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones + Behr-cot Tapes 





February 1957 FOR FURTHER INFORMATION £ READER SERVICE CARD. INDICATE A-2-37 











Licensed to manu- "lie 


focture under Pat- 


ent No. 2679038 


TOOL CONTROL SYSTEM, 


Now, from Seibert, you can obtain tool control boards that are indi- 
vidually designed to suit your production requirements. Panels are 
subdivided into sections for each type of tool, and divisions are 
arranged as required with space for two sets of tools for each job. 
lool panels and benches are available in 3, 6, 9 or 12-foot lengths. In 
addition, you can now obtain from Seibert pre-setting gages of all 
types and also optional equipment such as plastic cyclometer covers 
with locks, drawers, shelves, etc., to suit your specific needs. 


INCREASES PRODUCTION EFFICIENCY 


Tool Control Boards are a tested and proven method of increasing 
the efficiency of production machine tools. They provide a system 
of scheduling tool changes according to pre-determined efficiency 
standards. You cut down-time, insure longer tool life, reduce tool 
breakage, and lower scrap losses. 


SUMMARY OF ADVANTAGES 


® Reduces down-time, provides an efficient 
system of programming tool changes. 


® Automatically controls machining opera- 
tions; provides visual record of used life of 
each tool. 


® Assures more efficient use of tools, reduces 
breakage and scrap losses. 


® Provides storage and complete facilities 
for presetting tools at the machine. 


WRITE FOR COMPLETE DATA 
Get the complete story on 
new Seibert Control System. 
Specify circular B-10, or 
ask a Seibert Sales Engi- 
neer to survey your needs. 


| . : 
Tension or Spindle Adjustable Shur-Lock 
Compression Extension Floating Adjustable 
j Tap Drivers Assemblies Holders Adapters 


Z 
4 


SEIBERT & SONS, BFR eo 1003 E. 24th Street © CHENOA, ILLINOIS 


QUALITY muctivcs DRILL SPINDLE AND PRODUCTION TOOLS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-2-38 The Tool Engineer 





carbide 


New WESSON design 
cufs cutter costs 


“No Grind” Cutter Writes 
Milling History 


| or from a nationwide survey of metalworking, 
industry is eagerly looking for a new type of milling 
cutter, embodying the features to be found in Wesson’s 


newest “no grind” series. Among these features are 


3 No Cutter Grinding Lise of low cost throw-away insert 


eliminate blade or cutter grinding 


° Lower Blade Cost Ability to use throw-away inserts with 
commercial ground’ thickne tolerances. Precision grinding 


of faces not necessary 


. Quicker Blade Index and Change Locking mechanism 


has only 2 parts-—a wedge which forms the chip gullet and 


i rew which lock and unlock blade with a half turn 


. Automatic Accurate Blade Locating Just drop the black 


i clean slot. It locate itsell 


. Less Down-Time for Tool Changes Automat 
ocating when ndexing and quick lock-unlock fe 


educe tool cl ie ime to the minimun 


(continued on page 2) 





carbide 





COST CUTTING IDEAS 
FROM OTHER SHOPS 


Have you tried these? 


Continued from a previous issue 


of Carbide lool News 


Interchangeability Charts Soi: 


r 


Progressive Costs Qirnie company 
reports big reduction in serap 

etter Cost-consciousnme 

telling them how 

ted in i part by the 

eaches them. The part is 

inted on a board at each key 

peratiolr Along ide is lettered the 


t up to that point 


Fault Finding Committees = [vii ting 
cnithosm to work can pa off 
( rrimuttee can be compo ed of 
method ind tool engi 

lo meet every 
e up. th eriticism 
ot thing that 
done better 


lon t have 


Program Tooling \\ | 


operation 





Cost Cut Twice on Same Job 
by Wesson In-Plant Engineering 


Original 


Step No. | Step No. 2 





Milled & 


Tool Style "ne 


Multicut & 
inserts 


Multicut & 
Inserts 





Tool Material 


HSS & Carbide 


Wessonmetal WM 
& (1) HSS 


Wessonmetal WM 





309 411 





Feed rate, front 


.007 0118 





Feed rate, rear 


.008 











' u 
WESSON COMPANY DEPT. AD 
1220 Weeodwerd Heights Bivd, Detro#t 20, Mich 


IN CANADA 


WESSON CUTTING TOOLS, LTD. 


93 JUDGE ROAD, TORONTO 18, ONTARIO 


Tool cost per 100 pcs. 





The manner in which Wesson’s 


engineering can help reduce tool « 


in-plant 
ost not 
just once but over and over is illustrated 
in the table. The job was the turning of 
knuckle 


forged steering ita truck plant 


Originally tooling was a combination of 
high speed ind milled-and-brazed single 
pom! carbide tool There was fairly high 
tool breakage First witch was to slug 


type olid We in Multi 


cut holders with no basic change 


onmetal insert 


Overall tool cost however had been 
more than cut in half. Every tool on the 
b with one exception showed better life 
That one ied for cutting a thread relief 
y had had the best life but now 


more piece per grind 


$1.75 








than former actually was the worst of 


the lot 


lool material change didn’t he Ip, so the 
second ste p was to hange the part design 
to eliminate this tool. A grade ch inge did 
re ip however on another tool in the se tup 


used for 


knuckle 


chamtering the end of the 


With tool grade set wiyu n 


feeds and peeds resulted in further im 


} 


overall tool lift 


Are you Ising We “Ori & 


neering method ot cost reduc thon?’ 


proveme nt in 


in-plant engi 
Other 
metal working plant ire They have 


earned that Wesson’s cost- 


et doesn t lop with the tool order 


itting sery 


That's when it really get 





“No Grind” Cutter Writes Milling History—(consinued from paw 


. Smooth Chip Flow Shaping of chip 
vullet gets ch tu out of the way qui kly 


ind smooth! makes for free cutting 


. Minimum Body Wear 


hardened and quick replaceable chip 
gullet insure long-life cutter body 


Sper ially 


with the very minimun 


of upkeep 
e Rigidity me cutter 


carbide blade 


we entire } wk tace ippe 


upporting the 
+} 
husky steel while the wedge 
hall the entire front face 
Here ! 


row general purpose milling 


what trul ippeal le 
all cutter grinding eliminated 
mde xe per blade before 
can even cut 


inventors 


Litho in U.S.A 





Maker of Parts for TV Sets 
Gets Good Results with BTR 


Hlere’s a job here BTR (Bethlehem that they are well satisfied with BTR 
Tool Room) tool steel gets a good chance They parti ularly like its safe hardening 
to show what it can do. The multiple property, toughne and ability to wear 
purpose die | ed Suckle Electron and wea! 
ies Company, Camd N. J., to pieree, BTR is o reneral-purpose, 
notch, louver ane ! high-voltage nese-chromiun u ten grade 

r\ t } hields are made hardening tool steel, It’ 

» turned out in a 


ore than 400 


plete niorma 
rive h nm a phot 
ihave iting 


CR-MO-W Gets the Okay 
q After ben ned by the end % 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Don't Double Everything! 


Attempting to double everything may be 
vise policy in the investment field, But 
t can cause trouble when applied to the 
election of tool steel kor ex 
weessful production line is to 
din larger size, the me 
ild not be used for each part 
further con 
that 


irdenabilit 
i oinf? 
hich bh 
ened thro 


the deeper ti 





Litho in U.S.A 


Thi cross section of a New Britain spindle carrier illustrates three 

features that assure permanent accuracy under today’s constant gRritAIN Mac 

heavy duty use tt wew =e C0, 
Positive, accurate location of the carrier means perfect . 
spindle alignment with the tool Automatic Bar 
Rigid clamping of the carrier makes it integral with the Machine 


frame during the cutting cycle, eliminating carrier weave 
and vibration 


Automat 





spindle carrier lifting mechanism eliminates 
all wear during indexing 





and so guarantees preservation 





of initial accuracy 





Features like these don’t show on the surface you “see” them in 


the form of continued accurate production, year after year. The New 


Britain Machine Company, New Britain-Gridley Machine Division, 
New Britain, Connecticut 











Ex-Cell-O 4-Way Machine precision bores four 
holes simultaneously, holding 90° angles. 


7 ways to increase 
your production 


Three new features on all Ex-Cell-O Way Machines 
give even greater production and precision 


The diagrams at left tell a story. 


Ex-Cell-O Way Machines using standard components in the combinations 
illustrated perform precision boring, turning, facing, grooving and 
chamfering operations economically and quickly. They take large work 
pieces in stride—the spindles move to the work. 


In each machine three new features assure long life, dependable opera- 
tion, and exceptional accuracy. 


The features: (1) ways are hardened and ground, (2) slides are fully 
supported the length of the stroke, (3) hydraulic control panels give a 
wide range of automatic cycles. 


Write Ex-Cell-O in Detroit for further information. Better still, call in an 
Ex-Cell-O . representative. 


EX-CELL-O 
FOR 


EX-CELL 0 / 5" 


CORPORATION 


DETROIT 32, MICHIGAN «+ Manufacturers of Precision Machine Tools © Grinding Spindies « Cutting Tools 
© Railroad Pins and Bushings © Oriti Jig Bushings © Aircraft and Miscellaneous Production Parts « Dairy Equipment 


56-44 








Business-machine ports stomped with dies made by 
Eg inton Carbide Products, Inc., Lincoln Pork, Mict 


Stamp pre-tempered steel .O20 to .O40O in. thick... 


DIES MADE WITH CARBOLOY. CEMENTED CARBIDE 
SAVE BURROUGHS CORPORATION $300,000 A YEAR! 


Dies equipped with Carboloyg cemented carbide These savings far more than pay for carbide 
now enable Burroughs Corp. to stamp business dies. In addition, carbides bring new savings in 
machine parts from pre-tempered steel 2-4 times downtime and grinding costs because of their 
thicker than previously possible phenomenally long service life. A carbide die 
has stamped 1,000,000 pre-tempered steel parts 
per grind while steel dies producing the 
same part from annealed stock had to be re- 
ground after only 10,000 parts 


Parts made from pre-tempered (instead of 
annealed) stock come out of the dies finished 
and made to required hardness. This permit: 
sSurroughs to eliminate many secondary oper 
ations. On one of the parts shown above, for Our engineers will work with you or your die 
example, heat treating, shaving, straightening maker on the application of Carboloy Cemented 
and five other operations are eliminated. Yearly Carbides to your dies. For more information 
aving on this part alone amounts to ove! write: Metallurgical Products Department of 
$300,000 and more than 10,000 hours of General Electric Company, 11101 E. 8 Mile Ave 
production time Detroit 32, Michigan 


Progress ls Our Most Important Product 


GENERAL @® ELECTRIC 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-44 The Toot Engineer 





Repetitive Pieces to Close Tolerances with 


BULLARD MULT-AU-MATIC Type ws 


At one of the nation’s largest 
automotive plants, a number of 
Bullard Mult-Au-Matics, Type 
“L’ are employed to produce 
automatic transmission parts. 
According to the Process Engi- 
neer ‘The transmission is the 
most precision piece of equip- 
ment in the entire car — with 
many moving parts fabricated 
to close tolerances.”’ 


If you have need to manufacture to 


xacting tolerances it will pay you to 


' 
' 
' 
; 
: 


THE BULLARD COMPANY 


286 CANFIELD AVENUE — BRIDGEPORT 9, CONNECTICUT 


TH & 


BULLARD 
COMPANY 
BRIDGEPORT 9, CONNECTICUT 


Please send me a copy of the 


NEW MULT-AU-MATIC, TYPE “L” CATALOG 


NA 





COMPANY 
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machining connecting rods 


and caps an opportunity for 








@ Surface Broaching is a modern machining method that 
in many cases shows reduced costs through higher produc- 
tion, finish to closer tolerance, and low tool maintenance 
costs. If you machine large quantities of duplicate parts 
we will be glad to work with you on the possibility of 
adopting Footburt Surface Broaching Machines. Send us 
blueprints and hourly production requirements for our 
recommendations. 


THE FOOTE-BURT COMPANY 


Cleveland 8, Ohio «+ Dotroit Office: General Motors Building 


-#~ FOOTBURT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-46 The Tool Engineer 
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Model 14-2A— Do you need a vei 
precision measuring instrument for tool 
room or production lines? Kodak Model 
14-2A measures intricate parts to the 
order of .0001”", lets you do routine gag 
ing by comparing the part with a chart 
Measuring attachment is equipped with 
micrometer guaranteed accurate to 
00005” over the entire |” range. Dial 
indicator ends need for micrometer feel 
Kodak Measuring Blocks, in standard 
dimensions, can be inserted in the hori 
zontal and vertical micrometers to cover 
full travel range. Has 14-inch screen 
You can use any Kodak Contour Pro 
jector anywhere in normal light 





Model 30-— A heavy-duty worktable plus 
a 30-inch screen makes this the model for 
toolroom or production inspection of 
large parts. Table traverse is 8” in both 
horizontal and vertical planes, focusing 
travel totals 3 Engraved dial, cali- 
brated to 2° of arc, permits angular 
measurement reading directly, without 
need of vernier. The versatility of optical 
inspection and the adaptability of Kodak 
Contour Projectors let you do many) 
measurement tasks with one unit 


Model 8 — Inspect horizontally and ver- 
tically, anywhere in your plant with 
Model &. Take this cast-aluminum unit 
wherever there's need for fast, accurate 
inspection of small parts. For horizontal 
inspection, simply stage the part in a 
simple holding fixture. For vertical 





February 


Speed production 


1957 FOR FURTHER 





with projection gaging 

... and the right 
KODAK 
CONTOUR 

PROJECTOR 


Eliminate receiving inspection bottle- 









necks, avoid waste on reject parts, 







Model 14-5 Are the parts you have to predict tool failure before it occurs, 
inspect heavy? Model 14-5, optically the 
same as Model 14-2A, comes with an speed inspection to match produc- 





extra-large, heavy-duty worktable; its 
box-like construction withstands great 
weight without measurable deviation of these Kodak Contour Projectors 
Model 14-5 has the same measuring 
range as the Mode! 30, with 8 inches 
of table travel in both horizontal and 
vertical planes. Optical inspection re 
quires little training, and Kodak Contour 


Projectors are designed with the opera How to learn more about 
tor’s convenience in mind 
Kodak Contour Projectors 


tion, make final measurements. Which 







will solve your production problem? 










From the Kodak Ektar Lens system, 





(heart of Kodak Contour Projectors), 





to the precision machining of critical 





parts, these units are built to meet 





your most rigid requirements. 





To the basic Projector, you can 





add a number of optional staging and 





measuring attachments. Your Kodak 





Model 3 Check long runs quickly and 
accurately with this low-cost instrument 





Representative will be glad to describe 










Designed for use with your own staging these to you and explain their uses 
fixtures, Model 3 comes with flat sta 

tionary table. Adjustable chart holder For the name of our representative 
permits “set lines’’ on ground-glass over or for a descriptive catalog on Kodak 
lay chart to be brought to coincidence : . 

with “set surfaces” of the fixture, avoid Contour Projectors, write to Special 





ing need for table movement. Seeming/) 
impossible-to-measure shoulders, holes, 
angles, and relationships are easily gaged Kodak ¢ ompany, Rochester 4, N. Y. 
on Kodak Contour Projectors 





Products Sales Division, Eastman 















EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 





the 
KODAK 
CONTOUR 
PROJECTOR 








measuring, turn Model 8 on end and 
stage the part on a flat glass stage. Part 
image on the 8-inch screen is erect and 
unreversed both ways. Six magnifica 
tions from 10 * to 100 . Kodak Contour 
Projectors have rugged housings to more 



































than withstand conditions of normal use 
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THREE NEW DEVELOPMENTS 
Increase Production 


2-at-a-time processing 





100 HP’ Natco greatly increases production by 
processing two complete sets of bearing caps at once 


Bearing caps—240 sets per hour—six times the production rate of the ma- 
chine replaced! This new Natco processes two complete sets at once. It loads 
surface-broached castings automatically, performs 80 machining operations, 
places matched sets of finished bearing caps on the assembly conveyor. 
In addition to broaching and sawing, this 300 HP, 27-station Natco, drills, 
reams taps, turns, mills, probes and faces. 





help this Natco 
600% 


Op ebteger- 
Broaching Station 





Fully automatic broaching station elimi- 80 HP sawing station cuts two castings into com 
nates need for withdrawing broaching plete sets of 5 caps each. All surfaces parallel 
tools after cut. Broaching tools are within OLS”. Fixture feeds castings into sta 
pulléd completely through hole, remov- tionary mounted saws, providing rigidity for 
ing 030” stock. accurate 14 ipm cutting 


Whatever your high production problem, our engineers will work closely 
with your people to develop exactly the method andthe machine to do 
your job best. Besides special way-type, index and transfer machines, 
Natco also builds multiple drilling, boring, facing and tapping machines. 
Call your nearest Natco office in Chicago, Detroit, Buffalo, New York, 
Boston, Philadelphia, Cieveland and Los Angeles. Distributors in other cities. 


Partners in Production 


NATIONAL AUTOMATIC TOOL 
COMPANY, INC. Richmond, Ind. 


Ask for information about the PA YD 


eciate) Finance Plan 





the 


secret 


is out! 


It’s the steel in ACE drill bushings! 


TWO YEAR SECRET STEEL FORMULA ASSURES 
LONGER DRILL BUSHING LIFE... 


ACE drill 
bushing users who have told us about 
the 


if you are one of the many 


extra-long bushing life you have 
been getting from our drill bushings 
we thank you 


to tell 


and now we are going 
you why! 
More than two years ago ACE, without 


telling anyone and without 


raising 
costs, began making shipments of drill 
bushings made of a special high-carbon 
chromium bearing steel! With this new 
oil-hardening steel coupled with an 
exceptionally high degree of precision 


in the heat treating process, ACE engi 


Write 


tables 


today for the all new catalog 


URTHER 


containing 


neers found that bushing life was 
increased tremendously. Rather than 
make an announcement at that time. 
we hoped that user comments would 
prove the importance of the new steel 
and they certainly have! From all 
parts of the nation ace drill bushing 
users have told us about the much 
longer life they have been getting 
how production costs from both a mate 
rial and labor standpoint have dropped 
sharply. Now 


the steel! 


the secret is out...it's 


Look te ACE for Quality... Accuracy... 


Largest Deliverable Stocks Anywhere! 


technical data, comparison 


price lists and name of dealer in your area 


INFORMATION, USE READER SERVICE CARD 


INDICATE A-2-50 


ACE DRILL BUSHING CO., INC. 


5407 Fountain Ave., Los Angeles 29, Calif 


The Tool Engineer 








(Pay-As- You- Depreciate) Finance Plan 


You get 


top value per dollar 


JS 
with a wae No. 2E lathe 


QuicK-cHANGE tracer attachment 
CUTS CONTOUR TURNING COSTS! 


The precision performance and fast, easy setup of the new hydraulic tracer control intro 
duce previously unheard-of economy wherever three or more pieces are to be step turned 
Available as optional equipment the new tracer is a pac kaged unit which simply re place S 
the standard compound no drilling 


required Mounts on front of lathe where the 


flat template stays clear ol chips ind coolant 


The Hendey No. 2E is widely know 


multi-feature lathe 
moderate cost. Electronic drive 


offering top value at 
! rtiy tepless speed ontrol Rives unmatched 
precision production and ikes the Hendey No. 21] 


Contact your Hend y dealer {| letails 


e of leal for hydraulic tracer 
i 


if tion 


pec! 


if J 
for precision with production, buy ? - Cndly 


cA machine division BARBER 


BARBER-COLMAN COMPANY [HMIIBUET 


32 Loomis St., Rockford, Iilinois 


bkebruary 1957 FOR FURTHER INFORMATION INDICATE A-2-5} 








Bliss inclinables offer you a wider 















Enclosed Inclinable Presses—75 to 200 tons. 
Standard Inclinable Presses—os furnished in A 75-ton capacity model is shown here. 
the 10 to 125 ton range. No. 21-S press, 45 
ton capacity, shown here. 





More standard types Bliss builds 23 standard inclinables—open-back inclinables, JIC inclinables, hydraulic 


inclinables, double-crank inclinables ... offers a wider range of capacities and bed 
areas than any other make. 


More standard clutches The Bliss Positive rolling key clutch and a choice of Bliss crankshaft or driveshaft 


mounted air friction clutches have been proved on thousands of presses. Bliss has 
the type of clutch best suited to your work. 


More standard feeds Bliss designs and manufactures its own line of roll and dial feeds. This single responsi- 


bility for both presses and feeds is the press user’s assurance that feeds are easily 
installed and easily adjusted, 


More standard cushions Five different types of cushions, in a range of sizes that meet every need, make any 
Bliss inclinable a double-action press. Cushions are especially designed for the press, 
and the presses designed to receive them—either assembled to press before shipment 
or easily installed years later. 


.. And a million dollar parts and service program to protect your investment! 


Because Bliss mass-produces its inclinables, maintaining a stock-pile of spare parts is 





a simple matter. The million-dollar inventory of spare parts of Bliss’ inclinable plant 
is by far the largest in the industry and includes clutch plates and parts, shafts, gears, 





pinions and the like. Moreover, Bliss maintains a separate, specially-trained organ- 
ization whose sole purpose is to service your spare parts needs as quickly as possible, 















Standard Enclosed Inclinable as furnished in 
150 and 200 ton sizes. No. 29, 150-ton capac- 
ity, is shown above. 






A few of the reasons why BLISS 
inclinables outsell all other makes 
... and always have 


@ Cast Meehanite frame—stronger, tougher. 
Fine grain structure dampens noise and 


vibration. 


e ( lute hes whose design has been proved 


by the thousands now in use. 


Gibs are close fitting, extra long, and 
insure accurate slide alignment at all 
points in the stroke. Simple to adjust so 
that original accuracy can always be 


maintained. 


Choice of hand, semi-automatic or auto- 
matic lubrication. 




















choice of standard types and sizes 





Double-crank Inclinable Presses—from 18 to 
175 tons. No. 108, of 100 tons capacity, is 
shown here. 


NEW catalogs now available 


32 pages describes frames, feeds, clute hes, 
cushions and complete line of open back and 
enclosed single-crank inclinable presses, Gives 
dimensions and specifications. Catalog No, 2-D, 


12 pages describes these versatile extra-width 
double-crank presses. Gives dimensions and 


i 


. specifications for entire line. Catalog No. 3, 


BLISS 


SINCE 1857 





BLISS more than a name...ut’s a guarantee! 


E. W. BLISS COMPANY, Canton, Ohio 
Presses, Rolling Mills, Special Machinery 


U. S. Plants in Canton, Cleveland, Salem and Toledo, Ohio; Detroit and Hastings, 
Michigan; Son Jose, California; Midland and Pittsburgh, Po. Branch offices in 
Burbank, Chicago, Cleveland, Dayton, Detroit, indianapolis, New Haven, New 
York, Pittsburgh, Philadeiphic, Rochester, Salem, San Jose, Toledo, Washington, 
D. C.; and Toronto, Canada; E. W. Bliss (England) Lid., Derby; E. W. Bliss Co. 
(Paris), France. Other representatives throughout the world 


Ask him if he doesn’t agree that the Leland-Gifford No. 
2LMS Toolroom Drill Press provides every feature and con- 
venience needed in the modern toolroom for fast, accurate, 
efforiess drilling and tapping. Developed in cooperation with 
leading tool engineers, this machine has won wide acceptance 
as the ideal drill press for general purpose toolroom use. Write 


for complete information. 


LELAND -GIFFORD 


No. 2LMS 
TOOLROOM DRILL PRESS 


with all these features: 


Illuminated indicating shift with cutting 
speed chart. 


Conveniently located hand wheel for 
changing spindle speeds and shifting 
back gears without stopping machine. 


Positive stop for accurate depth adjustment. 
Capacity of No. 2 Morse taper. No. 3 MT optional. 


Extra large 37” x 25” or standard 26” x 25” 


work table. 


26” swing with 13” overhang. 


Handy push-back table raising crank and quick-acting 
table lock. 


Foot switch start-stop motor control leaves operator's 
hand free. 


Counterbalanced sliding head for effortless 
vertical adjustment. 


Built-in light for table and work surface illumination. 


Reversing motor control for tapping — provides 
manual control from feed lever or automatic 
control by depth stop. 


Sensitive hand lever feed with ratchet adjustment. 


LELAND-GIFFORD 
‘Drilling Machines 


WORCESTER 1, MASSACHUSETTS, U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


CHICAGO 45 

2515 West Peterson Ave 
DETROIT 

10429 West MeNichols Rd 
CLEVELAND 22 

P.O. Box 853 


NEW YORK OFFICE 
75 South Orange Ave 
South Orange, N. J 

LOS ANGELES OFFICE 
2620 Leonis Bivd 
Vernon 58, Col 


INDIANAPOLIS 6, P.O. Bow 105! 
ROCHESTER 12, P.O. Box 24, Charlotte Station 


INDICATE A.2-54 


The Tool Engineer 














New Additions to the 
WO So 


NEW ON AND OFF CENTER N EW TOOL-SLIDE 


DRILLING ATTACHMENTS KNURLING TOOL FOR 
rene my MULTI-SPINDLE AUTOMATICS 
is ingenious turret drilling at- 


tachment is designed to save you NEW TOOL HOLDERS FOR This tool can be used in the tool- 


second set-up time. It is no slide of multi-spindle automatic 


longer necessary to remove the MULTI-SPINDLE screw ering Sa = pring 

, , . turret lathes. e knuris ma e 
cut-off piece in order to drill an may 
pre athe ‘tee Ghee eet a AUTOMATICS adjusted for various diameters 
bar. Merely stop the spindle, This tool holder, made for cir- 
bring this tool into the work and cular tools, can be used on on any diameter within the ca- 
continue the operation. The tool the front or rear cross-slide of pacity of the machine. (Another 
will operate within the capacity multi-spindle automatics . . . new RandL TOOL is the Cross- 
of the machine. (Available in %”, It is made to operate within Slide Knurling Tool for Multi- 
%" and 1” diameter shanks.) the capacity of the machine. Spindle Automatics.) 


by turning them on an eccentric 
shaft. . . The tool will operate 








Write for complete catalog of R and L TOOLS and literature and prices on these new tools. 





a wre one BOLO) B. 


] Please send me your new catalog 
18275 BRISTOL STREET + PHILADELPHIA 


] Please arrange for no-obligation 
demonstration of R and L TOOLS 


NAME 
COMPANY 
ADDRESS 


city ZONE 
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CAN YOUR PRESENT 
AUTOMATIC EQUIPMENT 
make this 
BEVEL CLUSTER GEAR 
complete FROM BAR STOCK 
in one operation 
READY FOR GEAR CUTTING? 








---it can be done on the 


TAaREX 


— 








t 




















TRQusseu, |B fowsroox « |B fenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-56 The Tool Engineer 











NOW... 


a complete line of cutting 


under one great name... 


GULFCUT 


















GULFEFCUT 






cutting oils increase tool life 


® 9 different oils 


...lower machining costs! 


® Kach Gulfcut oil scientifically compounded to meet exact needs 





a modern cutting fluid for every specific job 
£ ; J 


As an aid to simplification, all the famous Gulf cutting oils are now available as. 
one complete line, under one name: GULFCUT. By ordering “Gulfcut” you can 
wlect from 9 different shop-tested cutting oils—and there's a proper type for 
every metal cutting need. The Gulfcut line includes mineral-lard oil, sulfurized 


mineral oils, sulfurtzed-mineral-lard oils 


iy oils 


mean longer tool Iie 


GULFCUT 114A AND 11D 


“ 


wootl tuiininy roth COrrasive mineral-lard oils 


recommended tor machining non 


metals 


GULFCUT 211A, 21B AND 21C 


Sulfurized-mineral oils made by i special Gulf 
proc to pr wide greater sulfur activity over a 
vide range of machining operations rans 
parent ind relatively light in color 

GULFCUT 31A AND 3IC 

Sulfurized-mineral-lard oils that excel in per 
formance over a wide range of machining 
operations on man ty yx of steel. Have out 
tanding anti-weld propert ind load carry 


mou abalat Sulfur i combined in chree different 


forms tor maximum chemical activity 


GULFCUT 411A, 418 AND 41C 
Sulfo-chlorinated-lard oils tor high production 


pops CO wtiGomatie machine ‘ Engineered with 


the proper combination of sulfur, chlorine and 


Dhey 


tools 


fatty onl ilse provict proper lubrication 


for machine 
GULFCUT 41TG 
Sulfo-chlorinated-lard ot! specitically com 


pounded for thread grinding operations 


sulfo-chlorinate 


lard oils, and emulsify 


Your Gulf Sales Engineer will gladly show how Gulfcut cutting oils can 


ind reduced machining costs in your shop! 


GULFCUT 43A 
Sulfo-chlorinated oil for high production 
machines requiring an oil of this type for pipe 
cutting and threading, screw and bolt making 
machines, and « ulting Operations On see Is with 
tree and moderate machinability characteristics 


Contains a corrosion inhibitor to protect fer 


rous metals and m chine parts 


GULFCUT 438 

Specially blended sulfo-chlorinated-lard oil for 
high production machines requiring an oil of 
its viscosity and Compounding. Dual purpose 
machine lubrication as well as for 


suitable for 


cuttiny ope rations 


GULFCUT 45A AND 45B 


High quality sulfo-chlorinated-lard oils with 
excellent load carrying and anti-weld charac 
teristics to insure best results on the most dith 
cult jobs. Have heavy concentrations of sulfur, 


chlorine and tatty oil. May be diluted for less 
difficult jobs 

GULFCUT SIA 

kmulsifying of with a wide range of uses in 


cutting, forming and rolling operations where 


1 coolant with moderate lubricating properties 


Re idily 
iS high 


ind Cxce ptionally st ble emulsions 


is required mixes with warm or cold 


wate is [OO to lL. Forms homoge neous 
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GULF 
PETRO-ENGINEERING SERVICE 


For practical technical aid, at no cost to you, 
call in your Gulf man. He can help you save 
money if you use cutting oils, lubricants, 
fuels, rust preventives, quenching oils, sol 
vents, waxes or process oils. Whether you 
have an immediate problem—such as oil 
vapors, sludge or corrosion in your storage 


tanks, or some vital machine “running hot’ 


or whether you re just interested in simpli 


fying your fuel and lubricant storage and 
dispensing methods . . . your Gulf Sales 
Engineer has a practical answer. Call him 


today 


GULF OlL CORPORATION 


2 Gulf Building, Pittsburgh 30, Pa 


GULF OIL CORPORATION 


1822 Gulf Building, Pittsburgh 30, Pa 
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This set of two 
sleeves and one chuck nut 
handles all sizes of Rubber-Fiex Collets 
Set plus one collet 
costs no more than a special collet! 


NEW ! SUNDSTRAND 


Multi-cycle Hydraulic Tracer Lathe! 


@ Newest addition to the line of Sundstrand multi-cycle pro- 
duction lathes is the Model 141 with tracer control. Now, 
these 40-horsepower production lathes are available with 
three types of controls: hydraulic tracer, mechanical, and 
punch card giving you the one best machine for your turning 
jobs. Hydraulic tracer control on the Model 141T makes ma 
chining of irregular shapes both fast and profitable. Only one 
template, readily accessible on the front of the machine, is 
required for multi-cycle cuts, For example, rufhing, semi-finish, 
and finish cuts all may be part of one automatic cycle. Shoulder 
facing tools can be provided where required, for squaring and 


similar operations 


' AUTOMATIC LATHES SIMPLEX RIGIDMILS 


SUNDSTRAND 
a kar 


AVAILABLE WITH 2, 4, OR 8-SPEED HEADS 


Maintaining correct speeds and maximum horsepower on the 
Sundstrand multi-cycle lathes is assured by transmission-type 
heads that provide automatic speed changes. These heads are 


2-speed, 4-speed, or 8-speed types, enabling a 


available in 
machine to be selected with spindle speeds ranging from 245 
to 3025 rpm as best suited to production requirements of 


your plant. 


DUPLEX RIGIDMILS 


The Tool Engineer 





TURRET FOR RUFF AND FINISH TOOLS 


Indexing turret for turning tools provides ruff and semi- 
finish cuts with a ruffing tool and a finish cut with a 
finishing tool all in one automatic cycle. 


TYPICAL TOOLING SETUPS 


Jobs shown here are typical of those handled on Sund- 
strand Model 14 multi-cycle lathes. 


A 
owe 
reat! me? ‘ 
SEMLFINISH AND FINISH CYCLE 
— 
wade j ' =. 
m’** 


ROUGHING CYCLE 





mm 
CYCLE PERFORMED DURING 
SEMLFINISH OPERATION 





? Pas 
crc fiaroamen ovuaine 
SEMLFINISH OPERATION 








ow emer 
CYCLE PERFORMED OURING 
ROUGHING OPERATION 


ADDITIONAL FEATURES 


Here are a few additional features of Sundstrand multi- 
cycle lathes: 


INFINITELY VARIABLE FEEDS from 7'% to 29', inches per 
minute, 

LARGE CHIP CAPACITY in large open cavity below facing 
tool carrier. Vertical ways are free from falling chips. 
EASY FRONT LOADING with center line of spindle only 
9 inches from front of machine. e 
LENGTH BETWEEN CENTERS of 30, 40, 50 or 60 inches. 


More information about Sundstrand multi-cycle lathes 
is available in Bulletin 776. Write for it today. 





TRIPLEX RIGIDMILS , SPECIAL MACHINES 
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OTHER AVAILABLE 





PUNCH CARD CONTROL... 


With this system, decimal dimensions on engineering 
drawings are punched in standard business machine 
cards with a standard key punch. The cards are then 
fed into a reader, as shown above, which feeds the 
electrical signals into a machine control unit. This 
unit then controls all functions of the machine. 





MECHANICAL CONTROL... 


On the Model 14 mechanically operated machine the 


turning slide and shoulder facing tools are actuated 
independently. No template is required for step 
turning, and micrometer adjustment for steps is easy 
to set for size corrections due to material changes, 
etc. There is no lost motion for re-set because index 
takes place during cut. 


SUNDSTRAND a 


Machine Tool Co. 
2540 Eleventh St. « Rockford, Iil., U.S.A. 


esr SP 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A.2-63 63 





“Engineered Production” Seruice 
GP FOR BROACHING 


vil 2) 
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American's ‘Engineered Production” Service 

gives the broach user the complete 
three-part service required to handle a 
production broaching job. It adds years 
of design and production engineering 
experience, unavailable at any price, to 


your staff at no extra cost. 


THE JOB 


Broaching mounting 
face on rear wheel 
brake cylinders. 


THE RESULT 


720 parts per hour 
broached two at atime 
on vertical dual-ram 
machine removing 


about '* in. stock. 








Three Way Single Ram 


Duplex Ram 


PROPER BROACH 
TOOL DESIGN 


To insure top-quality results on any broach- 
ing operation the job must start with the 
design of the broaching tool itself. Ameri- 
can Broach solves this all-important first 
step by considering: stock removal, length 
and width of cut, finish and tolerances re- 
quired, etc. American's experience in design- 
ing and building broaches for every type of 
part capable of being broached pays off in 
quality of the work and in long tool life. 
You can be sure the broach and machine 
will operate as a team because they are 
designed that way. 


L.H. SLIDE 


___ BROACHING 


OoLs 


LOCATING PINS 


RETRACTING _ 
CLAMPS 


Presses Horizontal 
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to give you 


peak broaching performance 


SPECIFYING THE 
RIGHT MACHINE EFFICIENT FIXTURING 


At American, machine selection 
is made after the design of the 
broaching tool. Production rate 
required, length and speed of stroke, 
relationship to other production ma- 
chinery, and available floor space dictate 
the selection of the broaching machine 
capable of doing the best broaching job. 
From a manufacturer like American, who 


Whatever your part geometry or hourly 

needs, fixturing by American Broach 

forms the vital third link in the pro- 
duction chain. Whether manual loading and 
unloading is used or the work cycle is completely 
automatic, workholding fixtures designed and 
built by American Broach feature easy loading 
and unloading coupled with positive clamping 
during the broaching cycle. Even with relatively 
builds a complete line of standard ma- inexperienced operators, production schedules 
chines and has extensive experience on are maintained since the “skills” are built into 
specials, you can depend on getting the the tool, machine, and fixtures. 
most practical machine for your job. 





WRITE for Bulletin A711 
containing information on practical 


broaching methods by American 


* 


omni BROACH & MACHINE CO. 


A division of SUNDSTRAND MACHINE TOOL CO. 
ANN ARBOR, MICHIGAN 
Amsrican Firs 


t —-for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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Verson tool-up at Maytag Plant No. 2 
produces a variety of parts for Automatic Washers 


o Verson hydraulics and three Verson full All Verson presses represent the ultimate 
centric presse hown above at the Maytag in press design. But, more important, they 
o. 2 in Newton, Iowa, perform deep are engineered, not only as presses, but as 
ving, punching, forming and trimming integral parts of your production process 

operations on a variety of parts for the May Take advantage of Verson’s experience 
tag Automatic Washer. These presses, de- and facilities and put real production know- 
igned and engineered by Verson, were how to work for you. Send an outline of your 
tailored to Maytag requirements to be a part requirements today. We will be happy to 


of the complete manufacturing program make specific recommendations. 


A Verson Press for every job from 60 tons up 


a ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


-VWerson-| VERSON ALLSTEEL PRESS CO. 


‘7 
’ 
im 9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS © 8300S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 








Se ae 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES «+ TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 
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‘CONOMATICS 4s 
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A machine not put to its best use is theoreti- 
cally idle. Proper machine selection is an 
important factor in the profitable use of a 
multiple spindle automatic. So extensive are 
the demands on this type of lathe that no 
single model—or number of models—can 
be expected to efficiently handle the wide 


range of work available 


To excel in any range of work a multiple 
spindle automatic must be specifically 
designed for that range. That is why 
CONOMATICS are provided in so many 
models. In no other way can the purchaser 
be assured of the best possible machine for 


his particular requirements 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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The finest precision grinders ever built 

the new Walker-Turner “*Light- 
Heavyweights’. Designed to do the 
most exacting grinding operations 
quickly and economically, and save you 
time and money. Low initial cost, 
positive accuracy, and advanced safety 


features make Walker-Turner Grinders 
ideal for your plant. 

Ask your Walker-Turner distributor 
to demonstrate the superior advantages 
of these versatile grinders and other 
famous Walker-Turner tools. Mail the 
coupon below for complete information. 


... keeps your carbide-tipped cutting tools 
at peak efficiency. Vibration-free operation 
assures true grinding. Tables tilt to permit 
wet or dry grinding at any angle. 


. . . has strong, pressed steel cabinet, removable filter, 
enclosed 3 H.P. motor and fan that moves 350 cubic 
feet of air per minute. Unit is compact and portable. 
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A complete line of ‘‘Light-Heavyweight"’ 


to bring you New production economies 


Use it as a big capacity grinder that offers you 
the extra ability to do chip-breaker and tool and 
cutter grinding. You get simple set-up, precision 
accuracy, AND surprisingly low cost. 


. +. combines positive accuracy with ad- 
vanced safety features. You get dual 
shatterproof-gicass eye shields, engi- 
neered wheel guards, dust chutes, re- 
movable steel side plates, and adjust- 
able spark deflectors. 


. takes up minimum space for grinding, 
polishing and buffing. Balanced grinding wheels 
and precision ground shaft provide smooth, 
accurate performance. 


Division of Rockwell Manufacturing Co., 
Dept. WB-25,400 North Lexington Ave., Pittsburgh 8, Pa. 


{ ) Please send name of my Walker-Turner distributor. 
( ) Please send literature on Walker-Turner Grinders. 


Name 


Address___ 
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Removing chip and burr 
from threads with Oshorn Situfts 
Brushes assures a good fit 


Before Brushing 


After 
Brushing 


Cleaning up... 


when the chips are down 


In precision tapping, tiny abrasive chips An Osborn Brushing Analysis, made 
and burrs deep down in the threads can in your plant without obligation, may 
be removed easily to assure close fit and — point out a number of ways Osborn 
prevent excessive wear on thread gages power brushing can improve your 

Osborn power brushing performs this — metal finishing operations. For details, 
operation quickly and efhciently with the — write The Osborn Manufacturing Company, 
simplest of equipment. Rejects, a profit Department K-31, 5401 Hamilton Avenue, 


taker for any Company, are cut to a minimum Cleveland 14, Ohio. 


Osboru Brus 


BRUSHING METHOOS - POWER, PAINT AND MAINTENANCE BRUSHES 
BRUSHING MACHINES + FOUNDRY MOLDING MACHINES 
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@ Gear is completely cut from the solid blank 
in just one pass. A quick shaving operation 
or a finish broaching pass completes it. 


Critical gear characteristics held to toler- 
ances of .0002”. 


All gears produced are interchangeable 
regardless of the number of broaching tools 
in use. 


The secret of combining spectacular economy 
with such high gear precision lies in the broach- 
ing tools themselves. Special manufacturing 
processes are used. Each is under the constant 
control of Red Ring metallurgists and engineers 
in this company's own plant. 


The real proof of Red Ring methods is reflected 
in actual performance figures. Ask to see them. 





Involute 
profile check 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN «© DETROIT 13, MICHIGAN 
WORLD'S LARGEST PRO R OF GEAR SHAVING EQUIPMENT 
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TIMING BELT 
if DRIVE PULLEY 


U.S. POWERGRIP 
TIMING BELT 


PUNCH PRESS 


FIAT 
J FLYWHEEL 


To eliminate severe belt ship oprcegee md consequent burn 
ing of helt (at point A) when 5 hop. motor was started 
the conventional pulley and belt drive from the motor 
shaft were replaced with a grooved pulley and a U.S 
PowerGrip “Timing” Belt driving the fat flywheel, The 
positive enmagement of the “Timing” Belt eliminated 
Vigrpringee mi the rotons porte completed The slieht 
ve treceteetge’ liyy 1 ’ ew chs tprate | mer the thatthe I 
vreuter apnea ol the thw heed Meoult. bby whol eet "y 
te open without burning the belt. (herebew rece ba 
etintemanece ancl cewrrtipwe ceed 


This is one more example of the U.S. PowerGrip “Tim- 
ing”® Belt’s ability to simplify and improve a power 
transmission unit ... one of the reasons why the inven- 
tion of this belt was recently awarded the Franklin In- 
stitute’s Edward Longstreth Medal for “Invention of 
High Order.” 

Whether it’s a plant conversion or original equipment 
design problem, U.S. PowerGrip “Timing” Belts offer 


the plant and design engineer all these advantages: 


Mechanical Goods Division 


How a plant engineer 
made this press 
deliver a 

better punch 


+ no slippage, no take-up—allows short centers, high ratios. 
« absence of metal-to-metal contact — eliminates need for 
lubrication and housing devices. 

¢ handles speeds up to 16,000 F.P.M. or so slow as to be 
imperceptible to the eye. 

« close to 100% efficiency 

« imbedded with steel cables for high tensile strength. 

« constant angular velocity 


These belts —plus expert engineering service —are ob- 
tainable at “U.S.” power transmission distributors, at 
any of the 28 “U.S.” District Offices, or by writing us at 
Rockefeller Center, New York 20, N. Y, ~ 
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OLOFSSON 4-Way Machine 
precision bores 4 hol. 
ultaneously lds 90° angles 


and diameters to .OOO § 


for MORE production and 
precision, combine 1, 2, 3, or 4 

way units in 
any COMBINATION 


OLOFSSON Precision Way Machines perform fast, accurate boring, 
facing, turning, grooving, and chamfering. Units are electrically in- 
terlocked, and the spindles move to the work 


For long, dependable, and accurate operation Olofsson Way Units feature: 


® Single push-button control panel. 
@ Hardened and ground V-style ways. 


@ Hydraulic control Valves, manifold mounted and located 
with reservoir. 


@ Parker Majestic precision boring spindle. 
®@ Rigid ribbed, nickle iron base. 
elem all dimen @ Adherence to latest J.1.C. recommendations. 
ally cam-clamped @ Hydraulic pump units located outside base. 
ition for boring @ Automatic central lubrication system. 
®@ Dwell time not affected by positive stop screw adjustment. 


THe MANUFACTURERS Of 


PRECISION BORING 
MACHINES AND 


SPECIAL MACHINERY 


2731 LYONS AVENUE LANSING, MICHIGAN 
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LJ 
“a HA Saves 
~~) °02D01 Per Year 


with TOCCO* Induction Hardening 


hd. 


wheels, tubes and bars 


Gears, shafts, pin —almost 


any size or shape of part—or any metal, too—is 
adaptable to TOCCO hardening, brazing, anneal- 
ing or heating tor forging. 

Milwaukee 


of International Harvester Company have 


Production Up—tnyeinecers at the 
Work 
adopted TOCCO for hardening final drive gears 
International Harvester farm tractor 

100 C © increase 
here from 14 to 3 
ventional heating 
Shit to 2 shitt of 


for famou 
production on the gear shown 
per hour, 250°; faster than con- 


method reduce ob Irom a 3 
eration, even with increased pro 
duction schedule. Heating time is 35 seconds: oil 


quench, 60 second 


Costs Down —TOCCO cuts cost—saves $82,507 
per year on application shown above. TOCCO 
ible use of C-1050 A.R.R. steel 
of expensive A-8645-H alloy 
quired, TOCCO also eliminate 


necded to remove scale, and extra machining 


make po instead 
teel previou ly re- 
shot-blast, formerly 
operations that used to be neces ary lo compen 


sate for distortion 
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Gear shown is 18%” O.D., width of face is 2” 


73 teeth. Hardness obtained ts 
using 140 K.W. of 10,000 cycle power. 


weight 34 pounds, 
§5-66 R * . 


Our Engineers can probably find applications in 
your plant where TOCCO can increase output and 


reduce unit costs 


Mail Coupon Today NEW FREE Bulletin 
The Ohio Crankshaft Co. + Dept. G-2, Cleveland 5, Ohio 
Please send copy of “Typical Results of TOCCO Inducti« 
and Heat Treating 
Name 
Position 
Company 
Address 
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Professional Standards 









Ashi ¥ ‘onit a Since National | ngineers) Week falls in this month, it is an appro 
Harry E. Conrad priate time to consider our profession. We salute the thousands of 


engineers of the past and the present who have dedicated themselves 


to the building of a better engineering profession! 








Sir Francis Bacon expressed this thought ‘| hold every man a 
debtor to his profession from which as men of course do seek to 


receive countenance and proht so ought they of duty to endeavor 













themselves by way of amends to be a help and ornament thereunto 
hstablishing and meeting professional standards is the minimum we 


can do in following his advice 





What are the professional standards for engineers? They are gen 
erally recognized as graduation from an engineering college of ree 
of nized standing and/or registration as a prote ssional engineer lt 
may be strongly argued that there are many well-qualified and ethical 


engineers who are practi ing without benefit of either vraduation ol 










registration This does not discredit the standards AST's proles 


sional engine ring committee, al the national and chapter level, has 





Poughk ie, N. Y. been earnestly working with and for such enyvineers to help them 
J. X. Ryneska hecor 


me registe red 









Lynn, Mass. 
L. C. Seager 
‘ Salt Lake City, Utah kingineering societies too are judged by professional standards 
C, M. Smillie Detroit, Mich predicated to a large degree, on those for the individual engineer 
W. A. wane re A stror desire on the part ol our membership can make possible 
indsor, rio 






vrealet prole ssional recognition of our society his, in turn, would 
Editorial Committee 


enhance membership in ASTI 
G. Ben Berlien, 








Chairman 
Oakland, Calif. Let us do our part is a Sociel ind as individual engineet lw 
Donald &. Zierk, help build the engineering profession 
Vice-Chairman 
Baltimore, Md. 


Harold W. Hagle 
Wesleyville, Pa. 
Joseph L. Petz 
Poughkeepsie, N. Y. 


Harold Sulliv 
Minneepolis, Minn. SE Ve? lh 
Leo Tarasov 4 


Worcester, Mass. PRESIDENT 
Donald E. Wernz 
Dundee, Iil. 


STEEL MACHINING CASE STUDY 


How *30 worth of steel plate 


took the risk out of 


a 


*4000 machining job! 


There's a quick, sure way to select exactly the right 
steel— whatever your particular application. Draw on 
the wide experience of Ryerson specialists who are 
working with hundreds of other steel users on similar 
problems every day. The right steel can make a big 
difference—can mean a better product, lower produc- 
tion costs—as the following case study illustrates. 


THE PROBLEM — Central Mold & Machine Com- 
pany of Akron contracted to make a chrome- 
plated mold for producing an exact duplicate, 
in miniature, of Firestone’s new Supreme tube- 
less tire. 

Only a very small piece of plate steel was 
needed for the job—but the steel had to be 
extraordinarily olean and sound. Hundreds of 
hours of machining time were to be “‘invested’”’ 
in it and some of the tiny lands that formed 
the unusually intricate tread design were only 


SOLUTION — Working with a Ryerson repregent- 
ative, Central Mold & Machine selected New 
E-Z-Cut plate for the job. Because this 
Ryerson leaded plate steel is remarkably clean 
and free of excessive stringers, even the finest 
lands of the mold were sharp and true. Because 
New E-Z-Cut machines as much as 30°; faster 
than mild steel plate, the difficult machining 
job was completed in minimum time. And 
because New E-Z-Cut machines to a high finish 
and polishes readily, the mold was very satis- 


015 of an inch thick! factorily prepared for plating, at low cost. 


If a better quality free-machining plate had 
been available at any price it would have been 
used here because, at almost any price, the cost 
of the steel would be only a tiny fraction of the 
cost of the finished mold. New E-Z-Cut (ap- 
proximately $30.00 worth) was used because 
it took the steel risk out of a $4000 machining 
job. 

Whatever your steel problem, it will pay you 
to check with Ryerson specialists and draw on 
Ryerson stocks of highest quality, special pur- 


A close up of the mold for the 6” tire showing 
pose steels. 


intricate machining with lands only .015” thick. 


} | 
ceatiriGao 


WE CAN SHEAR OR FLAME CUT TO Cay 


YOUR SPECIFICATIONS FROM LARGE 


PLATES IN STOCK 
In stock: Carbon, alloy and stainless steel... bars, structurals, 


All New E-Z-Cut plates are 84” wide, and may be sheared or 


flame cut to your specifications, We have both single torch 
equipment and multiple-torch electric eye machines for flame plates, sheets, tubing, reinforcing bars, machinery & tools, etc. 
cutting a single special shape or many duplicates. Please coll 


or send in your drawings for prompt quotation 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK + BOSTON * WALLINGFORD, CONN, « PHILADELPHIA * CHARLOTTE, N. C 


KEE « ST. LOUIS « 


« CINCINNATI 


ETROIT « PITTSBURGH «+ BUFFALO + CHICAGO «+ MILWA LOS ANGELES « SAN FRANCISCO + SPOKANE « SEATTLE 
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... train 


By Harley Urbach 


Executive Engineer 
Timken Roller Bearing Co. 
Canton, Ohio 


Industry sometimes is skeptical of 
cooperative ventures in education, 
because often a firm’s efforts seem 
to result only in training technical 
people for others—even competition. 
The author’s company, however, has 
found a way to get more positive 
results. Their program should prove 
highly significant to engineers as well 
as administrators. 
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Training on the job is demonstrated by group dis- 
cussing tooling problem: left to right, graduate engi- 
neer, draftsman, cage tool design supervisor, coopera- 
tive engineering students and student draftsman. 


company employees 


\| ANY SUGGESTIONS are being made to solve the 
shortage of engineering graduates. Often thes pro 
posals fail because of practical realities. Basically 
they should increase a firm’s fund of engineering 
talent. With this criterion in mind, the Timken 
Roller Bearing ( ompany has developed a plan lo 
tap a stable source of potential talent qualified 
personnel now in its employ 

This approach affords many advantages to both 
the company and the employee. lo the company il 
gives assurance of loyalty and continuity of service 
lo the employee it offers an unprec edented oppor 
tunity. Both benefit from the background of work 
experience that is one of the prime requisites of 
Lhe plan. 


Any training program to be successful must be 


Senior member ASTE Canton chapter. 





Engineering Technician Curriculum 


let Quarter 


College Algebra 

Trigonometry | 

Engineering Drawing | 

General Chemistry | 
2nd Quarter 


Calculus & Analytical Geometry | 
Descriptive Geometry 
College Physics | 
General Chemistry ti 
3rd Quarter 


Calculus & Analytical Geometry Ii 
College Physics ti 
Engineering Drawing II 
Trigonometry II 
Engineering Metallurgy 

4th Quarter 


Calculus & Analytical Geometry ti! 
Mechanics | 
Materials, Processing & Equipment 
Electrical Engineering 
5th Quarter 
Industrial Engineering 
Mechanics |! 
Fluid Mechenics 
Mechanisms 
6th Quarter 
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tailored to a company’s needs and its organization 
Because precision is one of the essential qualities ot 
its products, limken depends on engineers and 
technical personnel as the backbone of its organiza 
tion In fact, many company executives are en 
gineers 

ingineers are widely employed in production 
departments on supervision and in industrial engi 
neering. A large number of engineers are engaged 
in the metallurgical department which supplies 
technical services to all divisions of the company 
Mechanic al and electric al engineers are employed 
extensively in sales where engineering of applic a 
tions is an important part of the work. The engi 
neering division embraces product design, tool en 
fineering, process equipment maintenance ol pro 
duction equipment, works engineering physic al 
laboratory and product application engineering 
In addition, there is the development and research 
department with broad responsibilities for new 
product designs and testing, as well as the process 
and equipment for initiating manufacture. The 
policy of promotion from within the ranks further 
underscores the need for sound technical education 


in employees of leadership potential. 
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Since it has been impossible to secure all the 
engineering graduates needed, positive steps to 
supplement this source must be taken. The com 
pany already had a well-rounded training program 
in operation. This extends from apprenticeship 
level through executive development, including con- 
centrated courses of 4 to 13 weeks at one of a 
number of outstanding universities. 

With the general framework of employee train- 
ing well established, the company set out to pioneer 
a new plan. Basically, the idea was to pay the 
complete cost of engineering education for qualified 
employees. Cooperating in the venture is Tri-State 


College, Angola, Indiana. 


How The Plan Works 


Briefly the plan is a company sponsored cooper 
ative program in which the employee-student at 
tends school alternate quarters and works at a 
job in the engineering department during inte1 
vening quarters. While at school the employee 
continues to receive full pay, as well as other bene 
fits such as hospitalization insurance, etc. 

Prior to beginning the first school term, the 
student signs a noninterest-bearing note for the 
amount of his salary during the quarter he is in 
school. This note will be due and payable on the 
first day of the month following the month in which 
the employee-student finishes his course. This may 
be four, five or six quarters 

When the employee completes a year of service 
with the company, the note for the first quarter's 
schooling is canceled. Every year of service there- 
after results in cancellation of another note until all 
four, five or six are canceled. 

Qualifications for applicants are set to insure 
success both in the academic course and in engi 
neering careers in the company afterwards. First 
is the requirement for at least one years service 
with the company Then, too, the applicant must 
have an outstanding merit rating, be recommended 
by his supervisor and have a high school diploma. 
Also, high school mathematics and science credits 
are required. 

Employee students work in pairs as in many 
“co-op” plans. One is at school while the other is 
on the job. Thus, a minimum of two would be 
selected from any one department. While it was 
expected that most students would come from the 
apprentice program, in the first group of twenty, 
several departments were represented, These in- 
cluded electrical maintenance, production, steel ma 
chining and the drafting section of engineering. 

The first class of 10 began their academic work 
on June 11, They were back on the job September 
24 to replace their alternates who started their first 
quarter of engineering schooling at that time. 


Students must carry at least 20 credit hours of 
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work per quarter while at school and maintain an 
average of C or better. A typical six-quarter curric 
ulum, shown listed on this page, includes college 
mathematics, engineering drawing, physics, mat 
rials and processing, tool engineering and machin 
design. Completion of the intensive curriculum will 
' lead to an engineering technician certificate 

rhe program, however, is still in formative stages 
Accent is strictly on practical aspects and the cur 
riculum may be modified to tailor it to the back 
\s many 


aspects of engineering are encompassed under a 


ground and experience of eat h employee 


vice president in charge of engineering. the engi 
neering training program likewise reflects the many 
faceted functions of the company’s total engineer 
ing program. The result expected is a broad know! 
edge of production requirements in product de 
signers and a quaintance with product design prob 
lems among tool engineers 

While it is too early to evaluate the program and 
all its possibilities, it is anticipated that the plan 
will be expanded in the future to include othe: 
schools and other engineering subjects As a mat 
ter of fact, this may be just the beginning for both 
the company and student. After completion of this 
basic work, it is possible for him to go on to 
secure his degree through other company training 
programs 

One of the possibilities for continued study is 
through night school courses in engineering, spon 
sored in cooperation with other firms in the Canton 
area. In addition the company also participates in 
cooperative engineering programs with the Unive: 


sity of Cincinnati and Georgia Pech 
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lo participate in this latter program an appli 
cant must have been in the upper third of his high 
school class, with averages of 88 or better. Al 
though programs vary somewhat, each requires five 
vears to complete. As with the engineering tech 
nician plan, the co-op student must have been em 
ployed in the company for one year before enroll 
ing, usually in the engineering division 

rhe individual pays for his own college expenses 
although he is continued on the inactive payroll 
and thus benefits from the company insurance pro 
gram. The candidate receives the prevailing salary 
for high school graduates for his working periods 
but his salary is increased each year upon satisfa 
tory completion of a scheduled portion of his col 
lege course and work experience. 

During the first year’s work in the engineering 
division, the co-op goes through a training school 
program in which he learns and practices mathe 
matics and drafting. Also he gets practical train 
ing in departmental operations under engineering 
department group leadership. 

During other cooperative work periods at the 
company, he participates in a four-week shop 


training program in which he learns about basic 


shop machinery and manufacturing processes. He 

























Student at Tri-State inspects gear cutter pro- 
file (left) on an industrial comparator in the 
mechanical measurements lab. 





Strength testing complements classroom 
theory at Tri-State (above). Comparatively 
small classes allow individual instruction. 












Discussing manufactur- 
ing layout are (left to 
right): chief works en- 
gineer, graduate engi- 
neer trainee, student 
drafteman and the chief 
mechanical engineer. 


Machine shop apprentice 
makes milling setup (be- 
low). Shop training is 


included in engineering 
development program. 


-_ 2 
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ilso may attend special training movies and classe 
is do graduate engineering trainees in the ¢ ompany 
He moves from group to group within engineering 
o that he learns the functions of the whole depart 
ment As the student progresses through college 
ind in his work, he is given increasing responsibili 
ties, based on his merit rating and practical, as 
well as theoretical, accomplishments 

After securing his degree the young engineer 
embarks upon the company s graduate engineering 
training program. He is given one year’s credit in 
this program breve ause ol his co-op experience This 
graduate training program lasts from two to four 
years depending upon previous experience ind 


other conditions It is divided into three phases 


8O 































The first is training in the department or group 
within the department to which the trainee is as 
signed. This is supervised by the engineer in charge 


of the group 


The second phase is general training within the 
engineering division. In this the trainee learns 
about engineering operations as a whole, including 


manulacturing 

The third part is professional development out 
side the company. ‘This includes special courses 
vive by colleges and other organizations Ine luded 
in this phase may be preparatory work needed to 
qualify for the professional engineer’s rating. In 
addition to this the company also encourages join 
ing and participating in technical society activities, 
presenting papers and writing for professional 
publications. 

Special courses recommended may include a 
counting, electronics, human relations, labor rela 
tions, letter writing, junior executive development, 
metallurgy and machinability of metals, quality 
control and welding. Groups also are organized 
to see technical movies and hear lectures on sub- 
jects related to their training 

This training schedule affords considerable flex- 
ibility and a growth in work assignments. Young 
engineers are moved through the various froups 
and departments as work loads and vacancies per- 
mit. They also progress through grade levels of 
work as fast as they can qualify for more advanced 
assignments 

The basic purpose of this program is to produce 
i technical corps to carry on engineering operations 


ind from which supervisors may be selec ted as 
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required. Obviously graduates, because of broad 
training and outstanding qualifications, are afforded 
unusual opportunities for advancement. All pro 
motions, however, are based on merit, after com 
pletion of the training period. 

For engineering in all its phases, draftsmen and 
other technicians are in virtually as great a de 
mand as graduate engineers. To round out its 
training program, the company has for some time 
operated a student drafting training plan. 

rhe student draftsman, to be selected, must be a 
high school graduate and of good character. H« 


should be at least in the upper half of his class and 


have studied mathematics through plane geometry 


The student draftsman’s first training is class 
room work in mathematics and drafting. Courses 
missed in high school can be credited by a special 
testing arrangement with the Canton school system 
After classroom work is completed the trainee is 
assigned to a group within engineering. The group 
leader instructs him in the group assignment; then 
the trainee moves to another group, until he learns 
about the functions of the entire department. 

rhis program is more or less the engineering 
counterpart of shop apprentice training. The draft 


ing training program can be completed in six years 


Engineers, trainees and technicians work together on 
the job at Timken. Group includes graduate engi 
neer trainee, co-op trainee, design supervisor, gradu- 
ate engineer trainee and woman draftsman. 
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it which time the trainee becomes a full-fledged 
draftsman, 

Drafting trainees receive annual increases in 
salary, based on satisfactory progress, practical 
ind theoretical knowledge and merit rating. After 
completion of the program they are also permitted 
to switch to one of the more advanced engineering 
educational programs, if they show unusual ability 
and aptitude. Also it is possible by means of the 
training program and outside college courses to 
earn an engineering degree while on the job. Then 
the draftsman would be enrolled in the graduate 
engineering training program. 

Women with aptitude in drawing and mathemat 
ics are also accepted as drafting trainees. Although 
their program may be somewhat less ambitious, 
depending upon ability exhibited, no distinction is 
made in job titles between men and women drafts 
men. They are eligible for the same training, pro 


motional and salary opportunities as men 


Obviously, in all of these programs one common 
element is stressed; namely, on-the-job training 
Opportunities are limited only by the ability, ambi 
tion and inclinations of the employee. The value of 
such a practical plan has been demonstrated many 
times. It provides opportunity for advancement 
Supervisors in every department have come up 
through one of the programs described. All of the 
executive and supervisory positions in the company, 
including the presidency, are filled by men who 


have risen through the ranks 





Combination Staking Punch 
and Lubricator 


In assembling a small mechanism, two rivets were 
staked im one ope ration and lubric ant was applied 
in a subsequent operation. An investigation showed 
that the lubricating operation could be performed at 
the same time the rivets were staked. The tool 
built to je rform these combined operations is shown 
in the accompany ing drawing 

The body of the punch holder is sufficiently 


large to incorporate a valve spool as shown in sec 


land of the valve spool and the valve body is con 
nected to a tank which holds lubricant under con- 
stant pressure from the shop air line. Since the 
diameter of the lower portion of the valve spool 
is larger than that of the upper portion, the pres- 
sure of the lubricant tends to hold the valve spool 
down 

During the staking operation, an adjustable screw 


in the end of the valve spool comes into contact 


tion A-A. The chamber formed between the lowe with the assembly being lubricated, lifting the valve 


spool. This connects the inlet and outlet pas 
sages, shooting lubricant out the nozzles. By ad 
justing the length of the screw the height of the 


spool can be regulated and, since the outlet is op 


/ 


Valve 

[ ] spools 
a 

= i 


posite the tapered land of the valve screw, an ac 
curate adjustment can be made of the amount of 
lubricant delivered. A vent hole at the top of the 


bore allows trapped air to es ape and disposes of 





any leakage past the top O-ring. 

Units of this type have been in operation for 
several years and have completely eliminated the 
time previously required for lubrication. Several 
Section A-A 


punches - hundred thousand assemblies are produced before 


the valve body and vaive spool must be replaced. 


P. H. Winter 


Syracuse, N. } 


Extension for Beam Compass 


When drawing red lines with the aid of a beam 
compass, the usual practice is to use red lead in- 
serted in the beam chuck. Red lead is hard to 
work with because of its softness and large diameter. 
Better work can be done with a red pencil. The 
device illustrated makes it possible to use a red 
pencil with a beam compass, eliminating the dis- 
advantages of drawing with red lead. It consists 
of an extension which fits onto the end of the 
beam, with a hole of suitable size to accommodate 
a pencil, The extension is held in place on the 
beam by means of a setscrew. 














E. E. Woodman 
Buffalo, N. Y. 
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Counterboring and facing operations on small 
castings are accurately performed on an engine 
lathe, using the expanding stub mandrel illustrated 
The mandrel is made of low carbon steel. It is first 
bored and threaded to fit the spindle nose of the 
lathe on which it is to be used. Next it is threaded 
on the spindle nose of the lathe and turned to the 
required size, with an allowance for hardening 
and grinding. An axial hole, to tap drill size for 
a 34-ine h pipe thread, is drilled completely through 
the mandrel. The outer end of this hole is tapped 
for a standard hardened pipe plug and the mandrel 
is set up on a milling machine for slotting. Four 
equally spaced slots are milled through to the axial 
hole and the mandrel is then pac k hardened 


After hardening, the mandrel is threaded on the 


spindle nose of the same lathe used previously and 


all working surfaces are ground to size, utilizing 
a tool post grinder. The OD is then ground to fit 
snugly on the bores of the castings. 


In operation, the casting is placed on the man 
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drel and the pipe plug is tightened lo grip the bore 
of the casting, which has been ground and honed 
to size in a previous operation. Shop experience 
has shown that close concentricity and squareness 


limits can be held when this mandrel is used 


H. 7. Gerber 
Member at Large 
Stillwater, Okla 
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Splines are raised on rotors used on electrical 
equipment by means of the die illustrated. Ninety- 
degree corners on the top and bottom die sections 
raise metal at four points on the diameter of the 
shaft with one press stroke. The shaft is rotated 45 
degrees to complete four additional serrations. 

In order to insure precise indexing, the pulley 
end of the shaft is fitted into an indexing ring. Pins 


hold the indexing block in alignment and compres 


Shear blade 


Tapped holes 
spaced to suit 
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\\ 
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Bottom die 








© @ Stop 


Two 
springs H=:8 Index block 


and ring 


Cutting 
surfaces 



































sion springs allow it to move downward as the 
splines are formed, also serving to cushion the shock. 
A key pin is inserted in holes in the index block to 
hold the shaft at the required angles 

Charles Spicer 

Grand River Valley Chapter 


Jig for Grinding Shear Blade Edges 

High accuracy in grinding shear blade edges 
can be obtained through use of the jig illustrated. 
The jig, which can be quickly set up, is made from 
three pies es of cold-rolled steel, cut to the desired 
lengths and tack-welded together. Holes are drilled 
and tapped in the top plate of the jig prior to as 
sembly. These holes accommodate cap screws used 
in tightening down the clamps which hold the 
workpiec e. After welding, the jig can be trued by 
grinding all surfaces. This will correct any warping 
caused by welding. 

In operation, the jig is placed on the chuck of a 
surface grinder and a shear blade is clamped to the 
jig. The blade should be as square as possible 
with the chuck to insure accurate grinding and a 
good finish. The jig has proved to be highly satis- 
factory in service. 

Frank L. Rush 


Columbus, Ohio 
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When forming curved flanges, plate buckling 
is the primary cause of failure. The author 
analyzes this and other types of failure, de- 
scribes the factors which lead to buckling and 
shows how formability indexes have been 
developed for a number of materials com- 


monly used in aircraft design, 


g FORMING contoured sheet metal parts, almost 
any conceivable shape can be produced if a suf- 
ficiently long series of operations is used. Prac- 
tical economic considerations, however, dictate the 
use of not more than two or three forming op- 
erations on most aircraft parts. If excessively high 
formability limits are assumed when a part is 
designed, it may be necessary to redesign and 
retool the part before it can be produced. Added 
cost can be avoided if forming limitations of singl 


operations are understood 
Interpretation of Failure: Most contour- 


formed aircraft parts are formed by being forced 
over a form block by rubber pressure in a con 
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CERES LEA AS 


f pressure 








Fig. 1. Buckling of a shrink flange. In this case, compressive stresses cause 
the flange to buckle into a sine wave before it comes in contact with the 
form block. The sine waves are compressed laterally against the form block. 


Nomenclature 


D = the plate constant in the 
plate buckling equation 
E = Young's modulus 
E/S,, = shrink flange form index 
E/Sy = stretch flange form index 
1/S,, = shrink flange form index 
1/S,, = stretch flange form index 
G = a numerical constant 
H = plate width 
h = flange width 
k = numerical factor in plate buckling 
equation, depending on length 
and width of plate and edge 
conditions 
L = plate length 
R = contour radius 
R, = reduction in area 
S,, = critical compressive buckling stress 
S.y = compressive yield stress 
Sjy = tensile yield stress 
t = material thickness 
€ = true natural strain 
§ = Poison’s ratio 


ventional press or by being wrapped around a 
form block on a stretch press. Regardless of the 
type of forming, specific part geometries usually 
fail in the same way. Curved flanges, for instance, 
fail primarily from plate buckling whether they 
are formed by shrinking or by stretching. 


Rupper-Formep Parts: When flanges § are 
shrink-formed in a rubber press, the longitudinal 
fibers in the flange are all compressed to a 


shorter length. Compressive hoop stresses develop 


in the fibers, resulting in either a plastic flow 
of the fibers, or an elastic or elastoplastic buckling 
of the flange when a critical value is reached 
during forming. The former gives a smooth flange 
while the latter results in wrinkles. 

All of the buckling limitations, whether the 
flange is being compressed or elongated, depend 
upon the elongation ratio h/R, the buckling ratio 
h/t and the material properties, where A is the 
flange. width, R is the contour radius and ¢ is the 
thickness of the material. Compressive stresses in 
a shrink flange will increase with increasing values 
of h/R and flange stability decreases with in- 
creasing values of h/t. Nomenclature for all 


The Tool Engineer 





symbols used in the article is contained in the 
accompany ing table. 

Before considering the effect of material prop 
erties on formability, the purely mechanical aspects 
of buckling and other phenomena which lead to 
part failure will be discussed. The mechanics of 
the wrinkling process in shrink flanges are illus 
trated in Fig. 1. As the flange is being pressed 
down by the rubber, a point is reached where the 
compressive stresses in the flange reach a critical 
value and the flange buckles into a sine wave 
Length of the half-wave is slightly less than the 
flange width 

Plate buckling is also the major limitation to 
formability in rubber-formed stretch flanges. The 
governing factors are again h/R, h/t and the 
properties of the material. In this case, however 
the compressive stresses causing buckling result 
from residual stresses left in the part upon releas 
of the rubber pressure, Fig. 2. Buckling of stretch 
flanges is entirely the result of elastic stresses 
while buckling of shrink flanges is the result of 
both elastic and elastoplastic stresses. The waves 
retain the shape of a sine wave because they ar 
not compressed laterally as is the case with shrink 
flanges Residual stresses in stretch flanges increase 
with increasing values of A/R and stability de 
creases with increasing values of h/t. 

Other types of failure in stretch flanges ar 
shear buckling and splitting of the flange. Shear 
buckling occurs only on free ends and then only 
with large h/R values, so it is rarely observed on 
actual parts. Splitting results from excessive 
stretching of the fibers in a flange. As the flange 
is formed, all fibers stretch. The outermost fibers 


in the flange are extended more than the inner 


Residual 


fibers and when the true natural strain limit of 
the material is approached, the flange will split 
There are always minute cracks in the edge of 
the flange and, because of the notch sensitivity 
of materials, the true natural strain limit is never 
quite reached before splitting occurs. 

Insufficient rubber pressure is another cause 
of unsatisfactory flanges. The condition known 
is “minimum flange” is a consequence of the 


rubber acting over too small an area. Compressive 


or tensile flow cannot be achieved and the result 
is that the flange is not forced all the way to the 
form block 


Fig. 3, results when there is not enough pressure 


\ second condition, called “hump”, 


to overcome tensile stresses in the fibers near the 
bend and the bending moment of the bend itself 
\n excessive amount of hump occurs only for 
small h/t and large h/R values so these limits 
are nearly coincident with the minimum flange 
limits 

Residual bending moments left in flanges cause 
the “crown” type of distortion, Fig. 4. With thin 
materials, “oileans” may be observed in the web 
They result from residual compressive siresses in 
the web itself. Neither of these types of distortion 
leads to rejection of a part in themselves. They 
can be relieved by hand-working or by using 
stress-relief fixtures 

Springhack is likewise observed in varying de 
grees on all parts. It will result in a smaller 
part-contour radius than the form block for stretch 
flanges, while the opposite is true for shrink flanges 
The amount of springback is dependent upon 
h/R, the material and the web stiffness. Springback 
is controlled by die development, hand-working 


and stress-relief fixtures 


stresses 


Elastic stresses 


Form biock 


Fig. 2. Residual stresses 
left in flange after form. 
ing cause buckling of 
rubber-formed stretch 
flanges. 








es ee SS Bs 


Plastic stresses 
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STRETCH-Press-FoRMED Parts: Plate buckling, 
as already mentioned, is the primary cause of fail- 
ure of all contoured flanges. Flanges formed on a 
stretch press exhibit the same type of sine waves 
as flanges of rubber-formed parts when formability 
limits are exceeded, Fig. 5 

Twist buckling, another form of distortion as 
sociated with stretch-press formed parts, cannot 
he considered a failure. Like crown and oileam 
it is evident on all parts and can be removed by 
hand-working or stress-relief fixtures. 

The second type of failure in stretch-formed 
parts results in wrinkling and splitting of the part. 
As h/R is increased, it becomes more difficult to 
move the neutral axis toward the compression side 
80 a portion of the concave side of the flange is 
in compression. When these compressive stresses 
which is determined by h/t, 


the flange buckles into a sine wave, Fig. 6. If the 


reach a critical value 


part is adequately constrained, the dies spread. 
With a further wrap, the sine waves are flattened 
into square waves, Thus, because of the lateral 
forces and the reduction of the h/t to h’/t, buckling 
does not occur as readily as in rubber-formed 
shrink flanges 

If the neutral axis can be pulled to the inner 


edge of the flange there will be no compressive 


» Rubber 
pressure 


Fig. 3. When rubber pressure is not great enough to 
overcome tensile stresses near the bend, “hump” 


occurs, 


stresses and, consequently, no wrinkling. This can 
not be accomplished with a large h/R because the 
required movement of the neutral axis would break 


When the 


part is pulled so hard that the true natural strain 


the part, so wrinkling is inevitable. 


is exceeded, the part breaks. Thus, above a certain 
h/R, depending on the material, either wrinkling 
breaking or both will occur. 

A broken part can be considered beyond the 
forming limits only if it has some wrinkles. If 
no wrinkles are evident, the part has simply been 
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pulled too hard. Conversely, a wrinkled part which 
is not broken is not necessarily beyond the forming 
limits since the wrinkles might be removed by 
pulling it harder. 

The last major type of distortion in contour- 
stretch-formed parts is springback. The part will 
always spring back to a larger contour radius than 
the die. 


springback is not considered to be a failure and 


As in the case of rubber formed parts, 


it can be eliminated by ordinary methods of hand- 
working, stress-relief fixtures or overforming. 

To summarize, all types of distortions occuring 
in curved flanges may be classified as to whether 
they are beyond or within forming limits. Evidence 
that formability limits have been exceeded is fur- 
nished by: 


1. Wrinkles in rubber-formed flanges 


Waves (plate buckling), shear buckling and split 
ting in rubber-formed stretch flanges 


“Minimum flange” and “hump” in rubber-formed 
parts 


Waves (plate buckling) in contour-stretch-formed 
parts 


Broken flanges accompanied by wrinkling 


tour-stretch-formed parts 


(ther types of distortion are considered to be within 
forming limits. These are: 


1. Crown and oilecan in the web of rubber-formed 


parts 


Iwist buckling (section rotation) in 


stretch-formed parts 
Wrinkling without breaking or breaking without 


wrinkling in contour-stretch-formed parts 


Springback in any type of contour forming 


The Plate Buckling Equation: It is apparent 
from the foregoing discussion that plate buckling 
is the principal limitation to formability in contour 
forming. The other types of distortion can be 


( ontrolled or corres ted 


In contour forming, plate 


buckling occurs on flanges if at all. This is so 
because the critical buckling load is much lower 
for a flange than for a web. The web can be 
classed as a plate with all edges freely supported. 
Freely supported edges are free to rotate but are 
constrained to remain straight. Thus they cannot 
take any bending moment. A flange is a plate with 
three edges freely supported and one edge entirely 
free. The free edge can bow as well as rotate. 
The buckling equation for a plate is given by 

Timoshenko as: 

nx* D 

H?t 
where S., is the critical compressive-buckling 
stress, & is a numerical factor depending on the 
length L and the width H of the plate, ¢ is the 
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Fig. 4. (left) “Crown” is caused by re- 
sidual bending moments left in the flange 
after forming. Direction of distortion is 
upward for stretch 


downward for shrink flanges. 


convex flanges and 


Fig. 5. 
flange 


(right) 
of part 


press 


Buckling of 
formed 
exhibits 


wave 


on 
stretch 
of 


of rubber-formed part. 


same 


type sine as 


flange 








thickness 


Ets 
12 (] 


dD 


where E is Young’s modulus and u 
ratio 
upon L and H but also on the 
the plate. For a web, k 1 
than 1. When L/H is 


toward iniinity 


f du 
whe rh 
less than 1, 


For a 
the relation 


rapidly 
edge _ k 


free given by 


0.456 (h/I 


The (h// 
long-angle section so 


than 20, k = 0.456 


term diminishes toward 


that L/h 


when 


Substituting the value of D into 
L 


equation: 
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flange 


the 


The numerical factor k depends not 


conditions of 


L/H 


is greater 


with 


Zz 


Letting G. a numerical constant equal 


of the material and D jis the plate con / 
stant as defined by 


yy found that the critical stress 


mal lo (h i) 
of both sides g 


- 


iid it is 


proports 


baking the 


ives 


increases 


i €, 0 h/t 
one 


[his is a hyperbola which, when plotted on log 


log graph paper, will give a straight line with a 
slope ol 2 of 
kG 


It is desirable to fit this equation to the buckling 


and an intercept on the Sef 


when h/t | 


Axis 
ro for i log 
greater 
if angle sections in contour forming; however, the 
ipplied stress S,”—the compressive hoop stress 
the 


stresses in stretch flanges—is 


buckling 


in shrink flanges and residual compressive 


Both of 
these stresses depend upon the elongation ratio 
hA/R and a formability 


' 
unKnOWwnN, 


index factor which will be 


%9 
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9995939999555 555555555555G44 


vie 4 
Start of 


die y A wrap 


A 
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Tae halfway 
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ar > 


Compression 
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big.6. Wrinkling process in flange formed 


on stretch press. 


into square waves 


discussed shortly 
Thus, it would seem that h/R could be plotted 
Crp ally against h/t This is the same as saying 


that S., is a definite function of A/R. 
(ASR 


Iixperimental work has shown that this statement 


mcorrect 


Formability Indexes: The magnitude of the 
compressive stresses developed in contour forming 
depends not only on the A/R but also on the 
material For instance, the stability of a shrink 
flange will depend upon Young’s modulus FE, while 
the build-up of compressive hoop stress will be 


dependent upon the compressive yield stress S 


Sine waves are flattened 
at finish of wrap. 


S increases, it will become increasingly more 
difficult to reach compressive flow before buckling 
is reached 

Consequently, as the ratio E/S,, decreases, so 
will the A/R causing flange buckling for a given 
h/t. The ratio E/S,, may be termed the formability 
index for shrink flanges of all materials. It indi 
cates the relative formability of a material for a 


given h/t. When E/S 


formability, while a large E/S 


is small, there will be poor 
indicates good 
formability 

\ similar index may be obtained for rubber 
formed stretch-flanged parts and for parts formed 
in a contour-stretch press In these two cases, the 
critical stress will not develop from a direct com 


pressive hoop stress but from residual stresses left 


As EF diminishes, S.» /(h/R) will decrease, As in the part, as previously mentioned Flange sta 


Material 

Characteristics 38-0 248-0 528-0 615-0 

Modulus of Elasticity 0s 0S 0S 0S 
(x 105 


Tensile yleld stress 6 W 12 8 
(x 10°) 


formability 
indexes ae ee tak Whe 


Reduction in area 7 43 68 75 
(percent) 

Trve notural stroin 124 56 138 
(percent) 


Stretch Sore form index 
(x 10*) 

Shrink Renee form index 
(x 10°) 


Shrink Renee form index 
(x 10*) 


Stretch flange torm index 
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3S-"aH 
6 sae 


19 
19 
16 
54 
78 








Typical stress 


Residual 


Fig. 7. 
strain curve, 


stresses increase when 
E is decreased and when 


S,. is increased. 





Elastic recovery 


bility will again depend on EF while the magnitude 
of the residual stresses will be determined by both 
FE and the tensile yield stress S 

the residual 


As shown in Fig 


stresses will increase when F is 
is increased 
E/S 


f(h/R will decrease for a given h a 


with a low index FE/S, 


decreased and when S 
dec reases ‘ 
Materials 


, will exhibit poor formability 


Therefore, as the ratio 


while a large index will indicate good formability 

An alternate index is possible for shrink flanges 
With small h/t values, the compressive yield point 
before As the fibers 


proceed into the plastic region, a stress is finally, 


is reached buckling occurs 


Material 
248-T3 528-VYaAH 618.74 618-T6 755-T6 


05 05 05s 8 = 10.5 105 
52 3) 2 40 2 
31 2 39 
4 25 17 
59 54 49 
85 18 6 


5.50 3.40 


3.40 
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reached where plastic buckling results. This stress 


has been shown empiric ally to depend upon the 
inverse of the compressive stress for a material 
L/S, indicating the materials with a high com 
pressive yield will have poor formability in the 
elastoplastic region. 

Formability indexes and other 


pertinent prop 


. 
erties of a number of materials used in aircraft 


design are given in the accompanying table. These 
indexes have been used in establishing formability 
of the materials listed. The 
curves will be published in a subsequent issue of 
Tue Toor 


limit curves for all 


ENGINEER. 


RC-130 302(A) 302(%2H) 4130(A) 1025(H.R.) 


16 29 26 29 29 
125 30 * 110 5 39 
35 85 15 60 
40 20 22 38 
60 63 58 
92 ” 87 
9 66 744 
8.30 
2.86 
3.33 





Jroblems of tooling 


Multiple-Spindle change time have | 


drilling machines | 


\ 


storage and wasted tool 


een solved for multiple spindle 
development of a ball-and 


roller conveyor and ball-topped table. The Zagar 
Drill Tooling tabl 


serves as 


stor 
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Changed Quickly pases ing tie 
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removing the bushing plate and lo« 
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roller 
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vr 24-inch hydraulic drill 


in an individual loading 


basket for the head in use is 


‘ or 


onvenient tor use 
when the current production run is completed, 
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From Solid Blanks 


Si" e lar ve! volumes of pret ision gears are neece d 
in modern machine tools and military equip 
ment, a machine has been developed to grind gears 
after the blanks have been hardened. This proce 
dure assures accuracy because heat-treating dis 
tortion is avoided. Several blanks can be ground 
at once on this machine developed by The Sheffield 
( orp 

Parts having pitches between 8 and finer can be 
ground from the solid, but the coarser pitches 
should be preformed before grinding in order to 
ave time. For some classes of work, this machine 
yields three times as much production as is possibl 


with other processes 


Work rotates 


Work 
progresses 


Machine Grinds Precision Gears 
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ACCURACY of the workpiece dé pends on the aceuracy 



































of the helically formed wheel. The basic rack forn 

produced in the wheel by crush-roll dressing 
The wheel then dressed by a double-diamond 
lresser that fi vs the entire length of the forn 











The wheel is then redressed with the crush roll for 
free cutting action, tip relief and fillet radii 


Soth the crushing roll and the diamond dresser 
































are actuated by the same hydraulic unit and cam 
mechanism. Infeed for either dressing step can be 
automatic or manual. The crush-roll cover has beer 
removed and the twisted wire tufts that keep this ro 


ean are visible 





















































GEAR BLANK ounted on vertical live 
and dead cente! Operation is similar to 
hobbing in that the work rotates continu 
ously at a rate synchronized with that of 





























the grinding wheel Simultaneously, the 
vorkpiece moves upward and rolls acro 
the face of the helical rack form on the 














wheel Gears, helical or spur, of different 
diameters but having the same circular o1 
liametral pitch can be ground without re 
lressing the wheel 












































Cogged Belts Prevent Grinding Marks 


eee cogved litning belts hend smooth! 


around curves, a segment of such a belt is used 
in the table drive of a surface grinder so the wheel 
will move continuously and not leave “chain chord 
marks on the work. This is just one of the interest 
ing features of the Model 824 surface grinder de 
veloped by Reid Brothers Co., Inc. Table traverse 
for this model is through an electric clutch trans 
mission A variable speed d-c motor alternately 
drives two shafts: at the end of each stroke, a re 


versing swit h le eneryizes one ¢ lute h and energizes 


the other. Power is transmitted to the table through 
the timing belts. 

In addition to having powered traverse, cross 
feed and elevation, this surface grinder features 
handwheels that are interlocked with the power 
drives so they cannot rotate during powered opera 
tion. When the handwheels are pulled toward the 
operator, a precision limit switch completes the 
power operation circuit. Another interesting feature 
of this grinder is the two stainless-steel Neg’ator 
(constant-force) springs used to provide dust pro 

tection for the vertical 
way surfaces. One end of 
each of the springs is 
fastened to the wheelhead 
The other ends are free to 
roll and unroll at the top 
ind bottom of the column 
Width of these springs is 
sufficient to cover the 


( olumn opening 


Bracket 


iaters” 


Timing belt 


segment 
4 


O , 

( 

a ~~ 
/ 

Slide bars 


Oscillating driver 


Timing belt 


riMING BELTS transmit In 
termittent forces from the 
drive to the table. The belt 
egment is attached to the 
table ends by special 
clamps and bolts acting 
through pherical washers 


TABLE RECIPROCATION is 
possible in any cross-feed 
ocation because the pulley 
over which the segmented 
belt operates is mounted 
on three rods and is free 
to slide crosswise with the 
table 
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Direct-Current Drives Replace 


Lineshaft in Box-Making Machine 













A drive system powered by individual ~ 
. direct-current motors, instead of the 
traditional lineshaft, has been adopted 
lor use on a five-color rotogravure print 
ing press. The press is connected to a 
reciprocating cutter and creaser. The 
new system, developed by General Elee 


tric for the Ohio Boxboard Co., repre 













sents one of the first successful attempts 
to sectionalize such an operation without 
a lineshaft 

The drive is composed of three major 
sections: unwind: press and drier; and 
cutting, creasing and stripping The lead 
machine consists of the press and drier 
section powered by three direct-current 


motors of 5. 10 and 50 hp for the feed 







roll pull roll and main press drives. The 











three motors are driven from a common 4 CONTINUOUS web is fed from the unwind stand into a five 
aie } plor pre unit through a free loop, the length of which i 
venerator Automatic tension control 1 automatically controlled After five registered colors are 
provided by means of a tensiometer, be printed on the web, it is fed through another free loop into a 
blanking machine. The blanking machine cuts out the fin 

tween tl lee oll ‘ ss. and he an 5 
— % eed 1 ind = ind | hed boxes, creases each for easy folding and trips off the 


tween the press ar d pull roll 










Wi 2 LW identi ally spaced holes lo hve drilled 
Top plate a, Step drill ; 


in each of two 2 by 4-foot plates, 0.550 inch 


thick, sper ial methods had to be devised by West 





—EE 4 ee 
L / inghouse Electric engineers. Holes in one plate are 
x } smaller than those in the other plate but must align 
sccurately. Much time is saved and positive align 

y Ta aA Lk hhh 





Z j ment is assured by using a step drill and drilling 


both plates at the same time 
} The step drill, with 0.640 and 0.328-inch dia 


‘ / meters, has a standard drill point on the small 






diameter and a chamfer ground on the cutting edge 


hahnihaihnhnthathilbesl phd I i i ie i i a 


if the large diameter. One operation produces a 












Bottom plate hole in each plate and a chamber on the top side 
Chamfer 


f the bottom plate. The other « hamfers are achir ved 
4 by three subsequent operations. 
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how to plan 
for automatic assembly 


By George HU. Kendall, Sr. 


President 
Kenhos orp 
Norwalk, Conn 


an initial survey, covering the design of the product 
to be assembled and the types of operations required 
to meet production cost and volume objectives is 
the next essential step in planning. The information 
When is it feasible to automate manual compiled in the survey is necessarily tentative at 
operations? What are the steps in planning 
a successful automatic installation? What 
are the costs involved? The author's long 


this time Many changes will be made as the pro 
yvram progresses and planning and Tria hine de sign 


. . , become increasingly more definite 
experience as a consulting engineer and as 


a designer and builder of special machines The initial survey should, however, provide an 
makes it possible for him to give some defi- accurate answer as to whether or not the product 
nite answers to these questions. This material can be assembled by simple, direct feeding motions 
was first presented at the 1956 Pennsylvania or whether compound motions are required. Gen 


State Univ i o io mi . 
as nivereny eutemeatien se eed erally speaking, the cost of mechanisms to produce 


compound motions is higher than can be justified 
for automatic assembly tooling In some cases 
redesign of the product will eliminate the need for 


compound motions. This possibility should be 
‘ 


~ 


thoroughly explored during the initial survey. An 

» UCCESSFUL AUTOMATIC MACHINES are the tangible 
other important point which should be covered in 

sult of long and careful planning and cooperative 
the initial survey is the degree of automaticity to 
ffort on the part of management, tool engineers 
be applied 
product designers electrical engineers and trouble 
The equipment selected may be fully automatic, 
hooters. Irrespective of the nature of the opera ; 
or semiautomatic in operation. The latter, with 

tions performed, the steps in planning such ma 
PF } } } mi some manual feeding or positioning ol parts may 

chines, fig and seeing them through to their 

7 6 e be the most practicable solution to specific assembly 
ultimate installation and successful operation in a 
problems 
plant are basically the same 


Detailed Planning: Assuming that initial su 
Initial Survey: When the replacement of manual ° veys show that automatic or semiautomatic assembly 
issembly operations by an automatic machine is is feasible for a given product, detailed planning 
inder consideration, the first step in planning is can be started. Steps in detailed planning include 


lor management to clearly define the degree of 
iutomaticity desired, and what goals, in terms of Analyzing the product to 


operations can be most 
initial costs, production volumes and manufacturing i a a 


2. Determining the sequen 
cost reductions, are to be achieved. Establishing 
ie Selecting the assembly 
these objectives is a necessary prerequisite to sound automatic 
ind realistic engineering planning Preparation of t. Selecti: 


g tooling 


96 The Tool Engineer 





method of machine contr 
yvercoming possible mact 


product design change 


[wo factors—volume requirements and comple» 


ity of the product—-determine the extent to which 
1utomatic assembly methods are used. If production 
requirements are high and a product can be readily 
issembled automatically. fully automatic assembly 
methods are an obvious choice. Hf, on the other 
hand, production requirements are high but the 
product is complex, a semiautomatic productior 
method, with some manual operations, is preferred 
Semiautomatic methods are also selected when pro 
duction runs are so short that the cost of tooling fo 
fully automatic assembly cannot be written off dur 
ing the life of the product. 

Determining the best type ol tooling for specili 
ipplications is a task calling for great skill o1 
the part of the tool engineer and if his analysis 
shows that the cost of tooling can be reduced by 
making changes in product design, such changes 
should be given full consideration. Cooperation 
ind compromise between the tool engineer and 
product designer are essential if tooling costs ar¢ 
to be kept low and the final machine is to perform 
in a satistactory manner. 

When it is planned to perform a number of as 
sembly operations successively, in-line transfer type 
machines are often used. Experience has show: 
that the following design considerations are im 
portant to successful operation of machines of this 
type 

ctrical control of the machines 

tachments is essential There 
an operator to change 
ichine evycie 


transier mechanism 
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Fig. 1. Assembly machine for small components 
is typical of increased emphasis on automaticity 
in today’s plants. 


be to move 
statior 

An adjustable 

hould be 

elect the 


Transfer 


work time 
assembled hould 
A is embly 
mechanism 
ontrol panel 
Individual asembly 
contre panel whict 
ponse to the signal from 
A feedback arrangement 
individual assembly tation l-clear 
signal to the as contr panel wher embly 
operation mpleted 

tart 
f trouble areas 
tor, each lion hould be equipped 
which is turned on when the station i 


and goes off when the station is clear 


In addition to the considerations listed the possi 


bility of product design changes which would obso 
lete the machine should be carefully considered 
Many large plants are today faced with the problem 
f providing virtually infinite equipment flexibility 
to meet radically changing product design require 
ments. If special machinery, suitable for only one 
product design, is used, the cost of obsolescence 
can be a serious problem. This is particularly true 
in the case of large automatic assembly machines 
which represent sizable capital investments. In the 
case of transfer type machines, one solution to the 
»bsolescence problem is to use a basic transfer 


machine, Fig. 2, which can be adapted for the 


Q7 





issembly of a variety of product designs by use 


readily detachable heads 


Costs: After initial planning has been con 
pleted, the next step is to obtain quotations from 
machine builders to establish an approximate cost 
for the machine (Juotations obtained at this time 
ire usually approximate, since it is impossible for 
i machine builder to quote lirm prices unless engi 
neering drawings ind i bill of materials are avail 
ible. However approximate estimates are idequate 
lol planning purposes 

As a general rule, it can be safely estimated that 
the cost of fully automatizing one hand operation 
will require an investment of from one to one and 
one-half times the yearly wages paid for that opera 
tion. ‘This figure has proved to be a good planning 
uide when applied to the assembly of hardware 
electrical components, bearings, and similar small 
products, and represents an average which has beer 
ir veloped from data on some 3000 jobs. In terms 
of dollars and cents, the cost of one automati« 
tation will average between $4500 and $6500 
lhere are some cases where the cost is slightly less 
ind a few cases where costs have been considerably 
higher owing to « omp lic ated assembly re quirements 
but they are in the minority and do not affect the 
validity of these figures. In planning lor a multiple 
tation automatic transfer machine, the investment 
figures indicated are multiplied to obtain a quick 
estimate of total tooling costs for any one product 
lhe resulting figure will be found to be as close as 
iny two estimates subsequently received from ma 


chine builders 
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Fig. 2. Basie transfer type unit for auto- 
matic assembly machine. With the addi- 
tion of tooling attachments, this machine 
can be adapted to many types of small 
assembly operations. 


Installation and Tryout: As the automati 
issembly machine passes through detailed design, 
building, installation and tryout, it is important 
that the same group of engineers follow all phases 
of the job. No two engineers can be counted on to 
solve machine and tool design problems in identical 
ways, and changing engineers during the program 
can lead to an excessive number of costly changes 


in tooling 


No automatic machine should be scheduled for 
production until it is fully “debugged” and has 
pased acceptance tests. From one to three months 
s commonly required to adjust such machines to 
the point where they are capable of fully satisfactory 
performance. During this period, management 
should be patient and avoid any tendency to plac e 
pressure on the individuals responsible for detail 
work. Causing these men to become upset at such 
i time can place the success of the entire program 


in jeopardy 


An important factor in the satisfactory operation 
of a new machine is the ability of operators and 
maintenance men to keep the machine in produ tion. 
kven with machines of sound design, thorough oper 
ator training prio! to the time the machine is plac ed 
on the production floor, plus adequate incentives 
are essential to keep down time to a minimum. Many 
excellent machines have been scrapped becausé 
management forgot these human factors. In the 
final analysis, the more automatic the machine, the 


rreater the need for operators and maintenance men 


who take a real interest and personal pride in keep 


ing it in operation 
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Inge production 


progressive 


dies cut stamping 


and assembly costs 


By Joseph C. Kopeck 
Chief Tool Designer 
Evinrude Motors Div. 
Outboard Marine Mfg. Co. 
Milwaukee, Wis. 


Several basic methods of hinge 
manufacture are in common use, 
illustrating that there are always 
a number of possible and effec- 
tive ways of solving a given proc- 
essing problem. The author, who 
has many years of tool engineer- 
ing experience, discusses alter- 
nate methods and defines the 
advantages and limitations of 
each method. 
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’ 
- 4 TOOLING standpoint, sheet metal hinges 
ean be placed in one of three major groups, accord 
ing to method of production Most hinge manufac 
turers employ one or more of the basic methods, 
vith minor variations to suit sper tne part designs 
As in any other field of manufacture, tool engi 
neers are confronted with pr blems of minimizing 
material waste and devising methods which lend 
themselves to economical production. No “perfect” 
hinge manufacturing method has yet been found 
For instance the method which results in least 
material waste also requires the largest amount 
of direct labor 


First Method—Individual Die Operations: 
The best material layout is that used in the method 
shown in Fig. 1. Both wings of the hinge are blanked 
from a single piece of stock. One disadvantage of 
this method is that, because of the way the material 
shears in the die, the two wings will not mesh. Ad 
ditional interference results when the loop of the 
hinge is formed. To obtain uniform clearances and 
100d bearing surfaces it is necessary to remove 


the excess metal and smooth the edges of the loops 


Sr. member of Milwaukee ASTE chapter 





This is 


accomplished by broaching. 


lhe operations involved in making hinges 


the first method are 


Shear tock lengtl 


Shear stock to width 
Blank the wis 
Sort the wing 
Curl the loops 
Broach end of | op 
Ream both 


Assemble 


wings 


with pi 


with 





Fig. 1. (right) Layout 
for blanking hinges for 
economy of material, 
Stock 
mized, but rough edge 
left by blanking 
lhe sized and smoothed. 


waste is mini 




















Sheor to length 
Blank 


(6 box 0.625/ 
~~ <= | 
] 
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Shear, blank 
0627 0625. 
= = ot 


¢ - — = 


SS 
| {jp 


Curl, broech, ream 


Assemble, pierce, countersink 


Fig. 2. 
eration for materials savings 
method. Stock is sheared to size, 
then blanked. The two wings are 
then separated for curling, 


(above) Sequence of op 


broaching and reaming 


Piercing and countersink. 


opera- 
thoms. 
ing are performed after assem- 


bly. 


Fig. 3. (right) Progressive die 


for blanking hinges from coil 
stock, used for hinges up to 12 


inches wide. 


—=-d 


———=h 


i. Pierce holes 


10. Countersink hole 


Ihis method, Fig. 2, is used for hinges from 12 
to 72 inches long. Because of the large amount o 
handling, production costs are high. Product quality 
is excellent, however, and, as noted, the material 


No other method of 


hinge manufacture gives both these advantages. 


in the strip is fully utilized 


Stock for long hinges is generally sheared from 
sheet stock. For hinges up to 12 inches long op 
9 and 


coil stock which is slit to width. Piercing 


erations 3, 4 10 can be combined by using 
counter 
sinking and separating operations are performed 


in a progressive die, Fig. 3. The countersinking 
station, not shown, can be added just before the 
cutoff. Brass hinges are 


by driving a punch, which has been ground to the 


usually swage-countersunk 
desired shape, into the hole. Emboss-countersinking 
1s employed for steel hinges 

Some manufacturers find that it is profitable to 
combine the curling, broaching and countersinking 
operations on one machine. Special machines for 
reaming and assembling hinges are also in use. 
In machines of this type, the wire for the hinge 
pin is cut to the correct length and assembled to 
the hinge. Both ends of the pin are then spun to 
form heads. If an offset is desired in this type of 
hinge, the form is put into the wing before the hing: 


is assembled. 


Second Method—Progressive Dies: Another 
common method of hinge manufacture, Fig. 4, is 
to make the two wings of a hinge separately, in 
progressive dies, and then assemble them with the 


pin. A typi al sequence of operation Is 


1. Notch, first curl, second curl, cutoff 
2. Assemble 


with pir 


Pierce 


Cy” 


{Stock width 





= 


Progression = 
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2" progression 


Length of hinge-2" or more 


5 ee © 


© © 


Blank, form, cutoff 


Trim, pierce, countersink 


big. 4. Successive operations in progressive die. Each 
wing is blanked separately from coil stock. Wings 
are assembled, then pierced and countersunk. 


end il required 


! 
HOLES 


Countersink holes 

This method is suitable for hinges from two to 
120 inches in length. If the two wings are identical 
they can be made in the same progressive die, and 
as one wing is completed it can be turned end for 
end and assembled with the preceding wing. If 
the wings are not identical, as is often the case, two 
dies are required. 

Some progressive dies in use have six stations 
pierce, pilot, notch for loops, first form, curl and 
cutoff. Countersinking, numbering and swaging 
stations can be added, as well as additional forming 
and notching stations, depending on the design ol 
the hinge. Broaching is unnecessary, since the width 
if the loop is controlled in the notching station 
Production rates are high and no handling betwee: 
operations 1s required. 

When hinges are longer than the progression of 
the die, the cutoff mechanism must be actuated afte: 
a certain number of press strokes or die progres 
sions, as determined by the over-all length of the 
hinge. One way to actuate the cutoff is to place ar 
electric switch at a distance from the cutoff Blade 
equal to the length of the hinge. As the completed 
wing leaves the die it will strike the switch, whic 
cutoff blade at the next stroke o! 
the press. After the wing is cut off it falls into a 


then actuates the 


container or Trac k 


This method of cutoff can be used only when the 


February 1957 


total length of the wing is equally divisible by the 
length of the die progression, Otherwise, the end 
of the wing must be cut off to secure the proper 
length. and a large amount of material will bn 
wasted, 

Another cutoff method uses a counter attached 
to the crankshaft of the press. The counter is 
preset to actuate an ai! cylinder that moves the 
cutoff blade into position after a prede termined 
number of crankshaft revolutions or press strokes 
Avain, this method can be used only when the wing 


length is equally divisible by the die progression 


Third Method—Full Automation: In a third 
method of manufacturing hinges, blanking, form 
ing, piercing, countersinking, and assembly opera 
tions are combined in one double die, consisting 
of separate front and rear sections. No further 
operations are required, except for special hinge 
designs 

The propressive dies used in this method ar 
designed to ope rate in a four post platen type press 
so the working pressures are evenly distributed 
over all die areas. Manufacture of the hinges starts 
in the rear section of the die. The strip is fed into 
the die from right to left by means of an automatic 
roll feed. Layout of the strip is shown in Fig. 5 
[wo wings are made simultaneously. In the first 
station, rectangular holes are pierced providing the 
space in which the two wings of the hinge subs 
quently mesh together. One of these holes is used 
to pilot in the second station. This is important in 


maintaining uniform progression through the die. 
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md first and second forming operations 
- pushed between the two strips 
forming station to prevent th 
form punch from drawing 
tation to insure square corners 
ind to strip the 


operation the tw 
leet and are looped to return 


ick up with wings meshed together 


formed ends of the 


ind in turn loosen the 


mechanism Is similar 
a thod ce st ribn d 


Proper guiding and feeding of the two 











big. 5. (above) Layout of strip, third method. Two 
wings are blanked and formed simultaneously. 


big. 6 Cleft) Curling operation, third method. Wire 
is fed onto hinge loops, which are then closed by the 


curling punch. 








eration of the die \ hitch feed should be used 
in the front die section and it should be designed 
so that the feed finger pushes against one of the 
formed loops This gives a positive feed and 
insures the correct progression required to hold 
the length of the finished hinge 

Many different types of hinges can be produced 
by adding appropriate work stations in the die 
Hinges can be notched to give them a distinctive 
appearance, - Prongs can be formed so that hinges 
can be clinched into metal or cardboard or driven 
into wood, Extra forms in the wings can also be 
readily produced, using added work stations 

Hinges made by this method sell at low 
cost due to the high production obtained. Rates 
of 10,000 completed hinges per hour are feasible 
with one machine and one operator. 

In a variation of the method, the wire is perma 
nently attached to the side of the press and is 
used only as a forming arbor. After forming, the 
hinge wings are forced off the wire and are assem 
bled in a separate operation 

Many methods of minimizing the amount of 
material wasted in notching the strips have been 
developed and some of these have been quite 
successful. One method is to blank out a thin 
section between two loops of a hinge, Fig. 7. The 
space between the two loops is divided by selecting 
the right matching combinations, Fig. 8, providing 
clearance for all loops. Tooling for production 
by this method is relatively costly to make and 


maintain 


General Considerations in Tooling: Re 
gardless of which hinge manufacturing method 
is adopted, there are several principles which apply 
to all hinge manufacture. One decision, which 


the die designer must make, is whether to pierce 


mounting holes before or after assembly of the 
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7 Pilot 4 places 


Pierce Pierce 4 holes 
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Fig. 7. Strip layout, in which hinges partially mesh, 
saves material. Space left by piercing 0.030-inch se« 
tion is divided over several loops to provide adequate 
clearance. 


hinge. It has been found that piercing the holes 
in short hinges prior to assembly gives good results 
with long hinges it is better to pierce all holes 
after assembly. This insures that opposite holes 
in mating pieces are in line. 

It would be desirable to broach the width of 
loops in the same progressive dies in which blank 
ing and forming are accomplished. This method 
has never been satisfactory, however, owing to 
the difficulty of removing shavings from the dic 
The shavings get under the strip and interfer 
with proper functioning of the die. They may also 
deform the lower sides of the hinges, 


Misfeeding of stock is one of the 


of broken dies This danger can be 


major causes 
minimized 
by the use of precision limit switches which detect 
misfeeding and disengage the press clutch if the 
stock does not move forward the correct distances 


Another 


good safety device is one which shuts of 


0.510 


— = 


2" progression = 


the press if an excessive load is placed on the 
punch holder. Use of such devices can prevent 
serious damage to a die if misfeeding occurs or 


An added benefit 


is that the operator is not required to watch the 


if a piece is not properly ejected, 


die operation so closely and can often run several 
presses, 

Broken pun hes and pilots often cause extensive 
die damage. The best preventive measure is to 
design these parts so they are as strong as space 
Selection of the 


also important 


will allow proper tool steel is 
The constant pounding and vi 
bration of the press may cause screws and dowels 
Periodic 


that all parts are held firmly in place, is the best 


to loosen inspection of the die, to se« 


means of eliminating the possibility of die damage 
from this source 

Fach one of the three basic methods of hinge 
manufacture has its advantages and disadvantages 
Manufacture of 


sheet metal hinges provides an 


unlimited opportunity lor a tool engineer to 


exercise his ingenuity and resourcefulness in de 


veloping improved production methods 
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TORUS VANE LOADERS represent high production of a small assembly in a circular index machine 
at Detroit Transmission Div., G.M. Thirty-six vanes are fed into the torus shell in a cycle time 
of 26 to 29 seconds. Vanes are stacked in the magazine on right side of table. Static type con- 
trols are used, Loading and unloading of torus is manual. 


Automatic assembly involves special machine tools which must 
meet exacting requirements. Since each application is different, as 
is apparent in these illustrations, success in this field depends upon 


ingenuity of the tool engineer and machine designer. 


1 atu 
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ASSEMBLY of valve springs in cylinder 
heads at Chrysler Corp., Mound Road 


Engine Plant. Gravity ieed is used with 


hoppers at top of Cross-built machine 


Valve locks, tapered cylindrical in shape 
ind split lengthwise, feed down four 
tracks (close-up The hopper is con 
startly agitated by blade type rotors lo 
cated near the feed track opening. Im 
properly oriented parts fall off the track 


into center tray. Valve springs already 


loaded loosely on the head are depressed 


by four fingers. the locks drop into posi 
tion and the springs are released. Check 


ing is performed ina subsequent station 
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TOOLS at work 
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VACTIINE asse mbly is gaining head 
way in electronics industry. In this 
machine at RCA fifteen compo 
nents are automatically inserted on 
printed-cireuit boards. Kach reel 
contains a separate component 
which is inserted on the printed 
pane | as it is moved under the head 
by conveyor. Position and number 
if heads 

the des 


miineg indus 

is this joining 
Bottoms of 
med in place 
subjected to a 
Defective 
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Fig. 1. Tension clamp and split die plate being used 
on a Cyril Bath contour former. Clamp, at the 6 
o'clock position on the die plate, still grips the end of 
the extrusion at the finish of the forming operation. 
(Inset) Close-up of clamp shown at arrow on the dic 
plate. 
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By Jack E. Strong 


Fool I ngineer 
Long Beach Div. 
Douglas Aireraft Co., Ine. 
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R EDUCING SETUP time and eliminating spec ial ma 
chines are not the only ways to increase production 
while decreasing manufacturing costs. Use of stand 
ard items can effect savings. By employing a ser 
rated tension clamp in conjunction with a split die 
plate for example, a costly spiral die and one set 
of jaw inserts were eliminated from the operation of 
forming heavy T-extrusions on a Cyril Bath contour 
former, Fig. 1. This permits compression wiping in 


i single plane and it eliminates the straightening 


operation that would be necessary if spiral forming 
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Completed part after being unloaded from die. 
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F\Tension clamp 
assembly 


Serrated gripping strip, fixed 
Serrated gripping strip, movable 


Fig. 2. (above) Drawing of tension clamp showing 
fixed and movable gripping strips. (Inset) Jaws as 
they appear on the actual tension clamp. 


were used Lhis method also permits the tint ol a 
shorter length raw extrusion, another over-all cost 
saving. With the top die plate removed, the part 
is easily loaded and unloaded reducing machine 
down time to a minimum 

The extrusion is placed in the tension clamp 
Fig. 2. which pivots from the rotating table, swing 
ing in toward the table at an angle of 26 deg 30 min 
The clamp holds the extrusion securely the harde: 
the pull of the stretch press jaw, the tighter the grip 
on the part. When the ultimate yield point is 
reached, the compression wiper is set at 9O deg to 
the part and the forming begins 

When stretch forming is completed, the pressure 
on both the wiper and the stretch-press jaw is re 
leased. The « lamp is then tapped, releasing the part 
The top die plate is lifted and the part unloaded 
Fig 5 

With this method, time is saved in both die fabri 
cation and part production while maintenance and 


repair are reduced to a minimum. 
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ceramic 
investment 


shells 


... give high-quality castings 


By Nicholas J. Grant 


Professor of Metallurgy 
Massachusetts Institute of Technology 
Cambridge, Mass. 


s | 
and ( J LASCAST POWDER is a ceramic material which has 


Philip Manganaro 


outstanding properties when used in molds for 
Engineered Precision Casting Co. precision Castings Among its advantages are a low 
Matawan, N. J. oelheient of ¢ x pansion which permits molds to 
withstand severe thermal shock without danger of 
cracking, and a high melting point When heated 
thove 1850 Fk, the material is self-bonding without 


hrinkage 
In order to take full advantage of these chara 


teristics, a method of applying the powder as an 
Phe need for improved methods of investment slip or slurry directly onto a disposable 


precision casting has led to the de- wax pattern has been developed. The resulting in 


velopment of several new casting estment shells, Fig. 1, are light in weight, requir 
methods. One of the most promis- ng only a small amount of ceramic per pound of 


: . metal, and have improved permeability Lndes 
ing of these is the Glascast process, 


laboratory conditions, wax patterns can be made 
which utilizes lightweight ceramic hells built up, dewaxed and fired, and castings 


shell molds. 4 program for the woured in one hour In production a 24 hour cast 
improvement of the process is de- y cycle appears feasible The castings have fine 


scribed by the authors. rain and, because the shell is thin cooling is rapid 


Based on a paper given at the fourth annual meeting 
of the Investment Casting Institute 
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md decarburization miininiized Surtace lioushes 


we highly satisfactory An added advantage of the 
process is that it can be used for casting both fer 
rous and nonferrous metals 

Lhe first step in making castin by this process 

to assemble a wax on plasty pattern of parts to 
he cast, plus sprud id runner This assembly is 
dipped into a Glaseast slurry and immediately 
tuecoed with either a coarser grade of Glascast 
powder or with foam silica and then dried. A se 
ond coat is applied by dipping and stuccoing again 
followed by dryin brom three to six coatings are 
built up in this way, giving a strong, continuous 
thin shell around the pattern asse mbly The invest 
ment shell is then dewaxed at the firing temparature 
brought to the proper casting temperature for the 


workpiece material, and cast. Usually, no support 


ing material is required around the shell 


Shell Development: As is the case with any new 
process, the successful development of satistactory 
ceramic investment shells was the result of a con 
siderable amount) of trial-and-error experiment 


karly tests usin in acidified water slip showed that 


110 


Fig. 1. Cleft) Glaseast investment shell. This shell 
has been cut open to show the smooth interior sur- 
faces. Successive coatings of ceramic material are 


visible at the edges of the shell. 


Fig. 2. (above) Phosphate-bonded Glascast shell, 
fired at 1850 F. Left view shows layer separation in- 
side cavity. Right view shows rough powdery surface 
and spalling. 


it was possible to apply a thin adherent Glaseast 
coating to wax plastic or metal. Efforts to remove 
disposable wax patterns by conventional methods 
it 200 F. however. always resulted in cracking of 
the shell due to expansion ol the pattern mate rial 


A large variety of bonding agents such as ethyl 


sib ale Naleoag and Various phosphates were used 


to try to produce a slip with sufficient green strength 
to avoid cracking in low Leni pe rature wax removal 
None of these gave satisfactory results. Accordingly 
further experiments were directed toward high-tem 
perature dewaxing, on the theory that if the in 
vestment was placed in a furnace at 1850 EF with 
the wax une x posed to hot gases « xcept it the riser 
the Glaseast might achieve a high temperature sinter 
bond before the heat reached the wax Thus the 
shell would be strong enough to withstand ex 
pansion of the pattern 1 hie experiments were su¢ 
cessful. It was found that Glascast-coated way 
assemblies can be directly inserted into a furnace 
a 1850 F without cracking of the shell 

The next problems investigated were the attain 
ment of greater green strength and improved con 
trol over coating thickness. Some of the conditions 
encountered were the washing off of one coat when 
applying a subsequent coat, and too rapid or too 
slow drying of an applied coat, which interfered 
with stuccoing operations and slowed production 
rates. Related problems were cracking and spalling 
during firing, and uneven coating thicknesses 


ing thickness is particularly important bee 
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determines drving and cracking behavior. espe iall 


thin edges 


f different binders and coating mixes 


to overcome these difhiculties. These 
in acidified water slip, an ethyl-silicats 
lip. a Naleoag G slip and a phosphate slip. 

For casting tests, a rather large jet engine blade 
with both concave and convex surfaces was selected 
Many tests were made. using a single slip mixture 
for all of the three to five coatings required for 
a particular assembly, or using several slips for 
successive coatings on an individual shell. Good 


blades with superior surface finishes were produced 


with all slip combinations However. each com 


bination also gave a number of poor results 

lhe use of a phosphate-bonded Glascast slip with 
foam silica stuccoing permitted the most rapid 
build up The resultant investment shell was only 
moderatel strong. however and some spalling ol 
the primary coat took place Fig. 2 Improved results 
were obtained by using Nalcoag or ethyl silicate slips 
for the first or first two coats and a phosphate 
bonded slip for the next coat The most commor 
defect noted with this combination of materials 
was separation of the coats 

Other results of this series of tests were encourag 
in In no instance was there evidence that at 
investment shell cracked due to direct insertion of 

sembly into an 1850 F furnace for de 
Similarly, cold molds did not crack on 

insertion into an 1850 F furnace or when withdrawn 
ind cooled to room temperature. It was also show: 
that the molds could be handled without undu 
ire and that they could be cast without supports 
wr backing 

\ further step in the development program was 

make a study of the influence of particle size 
mn flaking. spalling and separation of successive 
atings. Coarser Glascast powders were added to 
the usual 325-mesh powder \ typical mixture which 
fives improved coating strength is: 7 » percent 325 
mesh, plus 20 percent LOO to 150-mesh and 5 per 
cent 150-mesh Glascast powder 

\ simultaneous study was made to determine the 
effect of the particle size of foam silica on the 
strength and stability of the primary coat The 
results were on pared to those obtained by usin 
coarse crushed Glascast as the primary stucco ma 
terial 

\ group of turbine blade shells was made t 
evaluate the use of the coarsened Glascast slip and 


the graded foam-silica stucco layers. Naleoag G 


Fig. 3. Cupper right) Cast turbine bucket (1DS-31) 
showing “pebbling.” 


Fig. 4. Clower right) Excellent surface finish of thi« 


casting is the result of careful drying of the Glascast 
investment shell. 
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Glascast slurry was used for the first coat, which was 
stuecoed with 35 to 48-mesh foam silica and dried 
in one hour The second and third coats were made 
of phosphate slurry Lach coating was stuccoed with 
10 to lO-mesh foam silica. Drying time was 15 min 
utes. Phosphate slurry also was used for the fourth 


ind fifth coats. These coatings were stuccoed with 


a ee ad 





6 to 10-mesh foam silica. The fourth coat was a 
lowed to dry for 15 minutes and the fifth coat was 
dried overnight 

\ number of turbine blade shells were prepared 
fired and cast. The major defect noted was occa 
sional pebbling Fig. 3, or an extremenly fine craze 
crate king lhere was little evidence of spalling or 
serious cracking. Most of the blades were considered 
wceptable but showed need for improvement 

Repeated experiments pointed to excessive mois 
ture in the investment shell as the most frequent 


atin ol spalling aor Cricus cracking According \ 


big. 5. (above) Tensile test 
bars were cast as assem 
blies and had good sur 


fac es. 


big. 6. Cright) HS-31 alley 
east at 2650 F into Glas 
cast investment shell pre 
heated to 1600 F has fine 
grained, uniform = struc 


ture. 


additional shells were made using the same coating 
combinations, with controlled drying between coats 
\ water indicator, cobalt chloride, was added to 
each slurry. Using this indicator, the wet dip coat 
was pink in color, changing to blue on drying. With 
care In drying each coat, numerous blades having 
nearly perfect surfaces were produced, Fig. 4. 

It was observed that Glascast slips, bonded with 


different chemicals, have different drying times. The 


effect of atmospheric¢ humidity further complicates 


drying, and best results are achieved by using dried 
tir at controlled temperatures. Cracks in any of the 
undercoats during build-up of the shell may result 
in water seepage into the coating underneath. In 
such cases, drying may take unusually long or water 
may be retained and result in cracking or spalling 
The possibility of applying a sealer to successive 
coats as a means of moisture control deserves further 


mvestigation 


Pilot Casting Trials: More than 150 test bat 
issemblies, Fig. 5, have been cast, using the Naleoag 
(, primary coat plus four phosphate coats The 
illoys cast include x-40 (HS-31). 18-8 stainless steel 
plain carbon steels and chromium-base alloys con 
taining from 35 to 60 percent chromium, The test 


bars, Fig. 5. have a 0.25 by 1.25-inch gage se 


tion with threaded ends There are nine bars in 
each issembly Inthe experiments mvestment 
shells were fired and cast after storage periods rang 
ing from one-half hour to 10 days. There was no 
deterioration of the yreen shells during storage and 
not one of the test bar molds showed significant 
cracking, spalling or crazing. The metal surfaces 
were excellent \pparently in simple circular 
shapes, uniform hooy stresses are set up in’ the 
Cerainie and cracking ind spalling if¢ ivoided 


Turbine blade shapes. on the other hand, have 
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large flat areas and always include a concave and 
a convex surtace and consequently undergo differ 
ential strains at some stage of the shell produc 
tion cycle or during firing. Of several hundred 
blades cast, using different binder combinations 
only about 60 percent had satisfactory surfaces 
Some of the rejected blades were salvageable by 
the usual grinding and reconditioning techniques 
More recent trials using five coatings, all bonded 
with Nalcoag, with an ethyl silicate sealing coat 
between coating applic ations, have shown promising 
results when drying times were sufficiently long to 
prevent spalling 

Castings weighing up to five pounds have been 
made, using casting temperatures as high as 31001 
The cast surfaces obtained by using the Glascast 
process are superior to those obtained in similar 
experiments with conventional investment materials 
Glascast shells also have somewhat greater perme 
ibility. which permits increased use of static cast 
ing techniques without failures. When centrifugal 
asting methods are used, the shells must be backed 
up with ceramic: normally. however there is no 
need for centrifugal casting 


vestment shells it w is noted that the metal cooled 


casting plain carbon steels into Glascast in 


much more rapidly than was true for the usual 


massive investment molds 


This rapid cooling has 











resulted in finer grain size for a given combina 
tion of mold and metal temperatures, Fig. 6, and 
in significantly less decarburization. 

On the average, the more rapid solidification and 
cooling in the Glascast shell result in less reaction 
between metal and mold for a given combination 
of casting conditions This should have a bene fi ial 
effect on the surface of the metal and will avoid 
long or dificult shakeout for castings and exten 
sive conditioning or surfaces, In tests it was ob 
served that a four percent manganese stainless steel 
did not react with the Glascast mold but reacted 


severely with a conventional massive investment 


Further Development: Results obtained during 
the development program have demonstrated that 
the Glascast investment process merits extensive fur 
ther investigation and application as a casting meth 
od. Ina program which is quite young there have 
been, of course, many questions as yet unanswered 
Dimensional corrections for master dies to obtain 
0.005-inch per-ine h tolerances on castings will have 
to be worked out. Size limitations in terms of unit 
castings as well as total casting weight must be 
determined With respect to shells, the maximum 
size if any which is castable without ceramic 


support will be established 





National Bureau of Standards operates a success 
ful program to encourage student interest in science 
and engineering careers in an effort to meet present 
and future professional personnel demands. The 
plan which actually has been in effect since 1948 


permits pl 


Vic al science and engineering majors is 
well as selected high school graduates who have 
shown unusual scientific ability, to apply their edu 
cation in summer jobs in accordance with their in 
terests. Work in the held also broadens the individ 
uals experience as he becomes acquainted with 
other types of work carried on in Bureau labs 

‘Research endeavors in which the students engage 
range from nuclear physics to building technology 
and include such projects as cle velopment of a pano 
ramic \-ray machine, the redetermination of g the 
acceleration due to gravity —and studies at the Bu 
reaus Boulder Laboratories on radio propagation 
by forward scatter techniques. A student who has 
taken part in the program and is recommended by 
his SUpervisal miay return each stimnimeyr while he is 

pohetir his education 


\ppro 


ximately 150 students have been employed 
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Solving the Engineer Shortage 






annually in this “summer career” program and thus 
have been exposed to the advantages of a profes 
sional career in engineering or science Beside s Cal 
rying their share of the work load during the sum 
mer, many fulfill the ultimate aim of the plan and 
later return as permanent staff members 

Still another though allied approac h to meeting 
professional Manpower shortage Is the propram he 
ing carried on at Chicago Apparatus Co. Here stress 
is laid on efhicient use of scientists and engineers to 
accomplish the work load formerly requiring a 
greater number of professionals. This has been ac 
complished by freeing the most highly trained men 
from nontechnical details which can be handled by 
assistants and by taking advantage, where possible 
of scientific instruments. In the matter of utilizing 
other employees to alleviate the strain on scientify 
personnel, the company has realized virtually the 
same effect as it would have had it increased its 
scnentitne Hnanpower hy 45 percent On the other 
hand. use of new apparatus has reduced the time 
for some scientific determinations from days of 


weeks to a matter of minutes of seconds 


PROFILE TURNING 


with positive-rake inserts 


By Edward J. Novack 


lool Application Engineer 
Kennametal, Ine. 
Latrobe. Pa. 


Robert Tirrell 


Fool Control Supervisor 
Ford Motor Co. 
Dearborn, Mich. 


of the tracer compound. ‘The compound moves in 
Spectacular applications of negative- 
rake cutting have attracted so much stylus traveling over a template of the desired 
attention that thought has not always profile 
been given to the needs of the job. the 


Phis article shows that each job should 


accordance with the path described by a carbide 


This template is held between centers at 
rear of the machine With such a setup th 


cutting tool can accurately produce chamfers, di 


be engineered and that worth-while uneters, tapers, shoulder cuts, radii and undercuts 


advantages are obtainable with posi- W orkpieces 


tive-rake tools, ire held 


are supported between centers and 
by a hydraulically powered three jaw 


chuck. The small end of the forging is held in the 
chuck. Chuck jaws have serrated carbide inserts 
for long life and maximum gripping power A| 
YP ACCOMPLISHMENTS in the machining of though it is also carbide, the tailstock center is 
er shafts have dramatically demonstrated the considered as low-cost consumable tooling 
of indexable, button Uy pe tool inserts havin inserted in a split Ly pe arbor and can 
rake angh This tooling permits higher ind easily replaced if it-hecomes wort 
emoval rate smoother finishes, closer \ modified toolholder. Fi 2. is used in this 
setup Its SAK 4140 shank is hardened to 42 R, 


to provide adequate support for the shimplate 


better chip control and longer life than 
ible with conventional tools under the same 


mditions, These shafts are automotive transmis and to resist bending under cutting loads he 
on output shafts and are processed on high speed carbide shimplate provides a stiff and accurate 
ingle-point  profile-turnin equipment, Fig seat for the cutting insert and can protect the 
with steel removal rates up to 1.8 ecubie inches tool shank in the event of a smashup The preci 
peer trvirneate or eas o power available it the sion-ground cuttin msert is a wear-resistant car 


beicke surttalole 0 “ u surface speeds \ 
healt the 


is held in a tool block that is fastenes 


eparate ‘ lone ‘ » bore ‘ ve 
| 
nie 


Senior members ASTE Detroit chapter b fleetive POSHIVe Sic ind back rake 
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Fig. 1. Mounted on the tracer compound, the precision insert has effective 
positive side and back rakes. Consequent reduction of cutting forces results 
in ability to profile turn long, slender shafts without chatter. 


the insert pocket inns dae 
toolholdes 1 he insert is vround with 15) de 


clearance all around so, when it is clamped il 
| 


[il 


place the ellective clearance is 5 deg all around 


including the inch-radius nose. Good work 
has resulted from this tool geometry with surface 
speeds of 700 to 1000 sfipm and feed rates of 0.01 

to O.OLS ipr. Chatter, possible when turning such 


ind sie nder piece doe snot occur even thou 


impleted from forging dimensions it 


1 hie output end of the shaft, Fig. 3. is machined 
rst [his operation is critical because of the 
er and the necessary undercut | 

vainst chatter that might result from du 


r rest supports the shaft Motions of 


ncehronized with cutting operatior 


ind steadies the shaft about 4 
the end after that surface has bee: 
chined. Characteristics of the operation and 
etup are such that a follow type rest is 
required to produce uniform diameters 
Profile turning is done dry in this setup. How 
life has been extended 35 percent 
of a film of sulfur-base oil to the 


to turning lool life ranges tr 

big. 2. The modified standard toolholder and parts, 

pieces per cutting edge and results : 
from left to right, the precision-ground insert, shim 


[1.5 to 1.0 cents per piece per operatior plate, chip breaker, clamp and holding screw. 
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$. Automotive trasmission output shaft, bottom, is produced from 
rough forging, top, in a single pass on a profile-turning machine. 


The first profile-turning operation removes metal 
ata rate of 7.2 cubie inches per minute and 
requires approximately 0 hp Power available 
on this setup is ample ind indicates the possibility 
of increasing the present feed rate to permit 
even higher metal removal = rates lhe second 
operation, that of turning the input end of the 
shalt, removes 18 cubic inches of steel per minute 
This operation requires approximately 10.3 hp 
In this setup, the maximum power surge, about 
ab hp occurs when the machine is started. About 
1) percent of the available motor power is re 
quired to run the machine at full speed with no 
tools cutting. Metal removal rates of 1.3 and 1.75 
cubic inches per minute per spindle horsepower 


indicate that tools with compound positive rake 


angles require minimum power. These findings 
may be the key to new concepts of tool geometry 
when accuracy, finish, runout. chip control, chatter 
and distortion are predominant factors 

During a quality capability check on this tooling 
setup, the micrometer dial on the trace compound 
was held in a fixed position for a 6O-piece run 
Diameters, lengths, undercuts, roundness, runout, 
etc., adding up to a total of 11 position checks, 
were measured for every fifth piece, Final results 
indicated that this setup is entirely suitable for 
production of these shafts. Checks on the index- 
ability of the precision-ground inserts showed that 
tool adjustment is unnecessary after indexing. The 
first piece turned after indexing the insert is 


within tolerances, as are subsequent pieces 





Centralized Fluxing Pays Off 


Brazing operators at Westheld Mfg. Co., which man 


ufactures bicycles, formerly mixed flux individually 
for their own use in silver brazing joints in bicycle 
frames, Result was a variation in consistency from 
one brazing station to the next 

lo assure quality of its finished work as well as 
lo accomplish the work more economically while 
saving ope rators’ time, the company has centralized 
the operation. Now enough correct flux is mixed in 
i single batch to supply operators of several shifts 
The flux is mixed and stored in an octagonal rotary 
drum from which operators refill their flux contain 
ers as necessary. Because the drum is completely 


closed except when flux is drawn from it properties 


of the flux remain uniform until the supply is ex 
hausted, 

The drum containing the supply is. rotated at 
about 40 rpm to proy ide a continuous mixing action 
It is so set up that an operator can stop the drum 
to replenish his own flux supply without shutting off 
the motor. Vanes welded to the inside walls of the 
containe! provide sulhcient agitation to maintain 
constant blending during rotation 

By this method the company has eliminated the 
problems of thin fluxes that run off workpieces and 
prevent the brazing alloy from wetting uniformly. 
or thick fluxes which are hard to apply evenly and 


are wasteful 
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ow to machine plastics 


secondary operations 


By Robert A. Wason 


Associate Editor 


In this last of a series of three articles 
on the machining of plastics, specific 
information is presented for milling, 
drilling, tapping, threading, planing, 
shaping, routing and broaching plas- 
tics. Although the basic tools and 
methods are similar to those used 
when machining metals, speeds, feeds 
and tool geometries are altered to take 
into account the different properties 
of plastics. 


A. WITH the operations mentioned in Parts | and 
2 of this series. success in the secondary machining 
ol engineering plastics is usually preceded by an 
understanding of the characteristics and properties 
of the particular materials being worked No 
published data can anticipate all the machining 
conditions likely to be encountered—to say nothing 
of the families of new plastics that are being intro 
duced dail 


will provide a better-than-good starting point 


but the specific information outlined 
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Milling: Laminated plastics can be milled, Fig 
1, with standard tools, and at speeds and feeds 
similar to those used with bronze and soft steel. 
The production feed rates used are determined by 
the type of surface finish desired. Best surface 
finish is produced on cotton-fabric-base phenolics 
when the cutter is run at highest possible speed with 
the maximum feed possible. If conventional high 
speed steel cutters are used, they should be operated 
at speeds not to exceed 1000 sfpm. Even though 
tool costs may be higher, the use of carbide milling 
tools is frequently justified. When milling lami 
nates, cutting action of the mill will be improved 
if the cutter is ground with a slight rake. Negative 
rakes up to 10 ce y are advisable when milling 
laminated phenolics 

Splitting of laminates at the end of a milling cut 
can be prevented if the workpiece is backed up by a 
piece of wood or other rigid material. Because of 
the possibility of splitting milled slots in laminates 
should not be closer together than the depth of cut 
ind the first slot should preferably be farther from 
the edge of the workpiece than the depth of cut 
Whenever possible, all material should be removed 
in one pass ina -pecial care should hn ‘ xercised 
on cuts that would tend to cause delamination 

Gear grades of laminates can be cut using the 
same procedures as used for milling regular grades 
When hobbing gears, a hob speed of not less than 
140 rpm is recommended for 3 and 4inch pitch 
diameter hobs. Good results have been obtained 
with hob speeds of BOO to 900 rpm when using & 
inch diameter carbide-tipped tools. Feeds vary from 


9.040 to 0.080 inch per revolution of the gear blank 











lepth in one pass 


vear-grade laminates, the gear can be hobbed to 








roughing and finishing cuts are 

















ot necessary. If a standard metal-gear cutting 

















whine will be used for cutting a long run ot 























laminated years, it may be worth while to alter 




















the gearing to increase surtace speed and feed rates 
Viilling of glass 
hould bn wcecompanied hy flush cooling ind th 


cutter peed should be reduced. Feed should be in 











T iphite and asbestos laminates 





























creased, Climb. rather than conventional milling 
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Fig. |. Form milling of laminated plastic part. 








Holding fixture maintains even pressure along 








part without causing distortion. 





























i better with these hard-to machine grades bee aus 











it reduces friction and tends to clear chips Climb 





milling also prevents edges of the material from 

















heing raised and tends to hold the workpiece in the 





fixture Zero-rake carbide cutters work best and 











parts should be backed up to prevent splitting If 





partial slots do not emerge to the surface with the 





ontour of the cutter 





subsequent operations are 








reepuee d 








Standard milling cutters can be used on rigid 























vinyl sheet but higher speeds are feasible if extra 





ole wances are eround on the cutter blades When 











ever possible spiral milling cutters should be used 








ind at least two teeth should contact the work at 








ill times. Plain cutters should not be used because 








thev deve lop excessive heat from side friction, Also 





leas friction is de veloped if a cutter takes the heavs 





part of the chip first. as when climb milling 
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It is desirable, and may be necessary. to use a 
high velocity air blast aimed at the milling cutter 
edge to provide cooling and to insure chip removal 
Because the rate of heat, transfer is so slow through 
sheets of rigid vinyl, attempts to cool the sheet by 
machining it while it rests on a cool metal plate 
ire usually ineffective. 

Fixtures used when milling rigid vinyl should be 
designed to minimize part distortion. Accuracy of 
finish-milled rigid vinyl parts can be bettered if 
the part is provided with adequate backup during 
the cut 

(ast phenolics can be milled with standard 
Molded  phenoli: 
parts, on the other hand, are best milled with cutters 
that have a slight negative back rake and about an 
G-deg side clearance. When small numbers of 


molded phenolis parts are involved high-speed 


cutters on standard machines 


steel tools can be used at pe ripheral speeds from LOO 
to 150 sfpm. Stellite tools wear longer and have 
better heat properties and can be used at speeds 
between 200 and 300 sfpm lungsten carbide milling 
cutters can be used at speeds between 300 and 400 
sfpm. 

Standard cutters with extra clearance are satis 
factory when milling polystyrene. Fly cutters can 
Milling cutter speeds 


should range trom 2000 to GOOO rpm depending 


also be used successfully 


on the width of the cutter. Feed rates also depend 
on the width of the cutter feeds being reduced with 
increased cutter width and depth of cut. With a 


14-inch-wide cutter, the maximum depth of cut 


should be about 14 inch. With a 2! 
cutter depth of cut should not exceed rq inch 


ine h WwW ile 


Milling cutters for use on polystyrene should be 
carbide tipped and should have clearance angles 
varving from 12 deg on a 14-inch cutter to about 
b deg on a 3-inch cutter, When carbide-tipped cut 
ters are not available, standard high-speed _ steel 
eutters can be used. A flat spiral mill, operating at 
600 to To0 rpm, is recommended 

Coolants should be used liberally during all 
polystyrene milling operations Air blasts can be 
used, but “wetting” liquid coolants are more suit 
ible 

[he various grades of nylon can be milled easily 
Best results are obtained when high cutter speeds 
and light feeds are used. Because deve loped cutting 
forces are not high. work-holding requiremvy ni ire 


not stringent, Fig. 2 


Drilling: Ejection of chips is of extreme im 
portance when drilling plastics. Drill design must 
anticipate and prevent the tendency for chips’ to 
stick and pack in the flutes. If packing occurs 
rubbing and overhe iting result This can ruin the 


hole finish and perhaps lead to drill failure \ 
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ibstantial clearance on the cutting edge of the 
flutes results in a smooth hole. Wide, polished flutes 
ind chromium plating are both used to prevent 
packing. Large helix angles also help to expel chips 
quickly, Fast-spiral drills are normally used on 
blind holes and slow spirals on through holes 

lor drilling small-diameter holes in most molded 
plastics, a drill with a 60-deg included point angle 
is used. Clearance at the periphery is 10 to 12 deg 
lor drilling large-diameter holes, drills with 90 
to 120-deg included angles are used. On these larger 
drills, the heel behind the cutting edge should bh: 
ground away, leaving a land about 4¢@ inch wide 
This reduces friction in the bottom of the hole and 
provides additional chip clearance 

If drills have a tendency to pull when breaking 
through, it is advisable to slightly flatten the front 
of the cutting edge as is done on drills for soft 
brass. Through holes should be backed up with 
wood and feed should be reduced at the time of 
breakthrough. Webs of drills used on plastics should 
be thinned as much as possible to reduce friction 
ind consequent heat at the drill point Reducin: 
the friction between drill and material by grinding 
the drill off center will often prolong the life of the 
frill especially where abrasive fillers are encoun 
tered, This technique results in a slightly enlarged 
hole. High-speed steel drills are satisfactory but 
carbides should be considered for long runs 

AcryLics: Twist drills commonly used for soft 
metals can be used for acrylics but better surface 
ind higher production result with modified or 
special drills. Cutting edges of twist drills should 
be “dubbed off,” Fig 


so they scr ipe | ither than cut the material 


4. to zero degree rake angle ~ 


Holes in acrylic parts are classified as shallow 
medium of deep depending on the ratio of hol 
depth to Ratios for shallow holes are 
less than 114:1; for medium holes, 114:1 to 3:1 
ind for deep holes, greater than 3:1. Character 


diameter 


istics of drills used on acrylic jobs are listed in the 
iccompanying table. 

( hip removal is no problem for shallow holes in 
wrylic, Fig. 4, and coolants are unnecessary. Large 
diameter holes can be cut with hollow end drills 
fy cutters or trepans. Trepanning cutters should | 

round with zero rake angle and given suff ient 
back clearance. Flutes on drills for medium holes 
should be as wide as possible to help in clearing 
continuous-ribbon chips The included point ar ole 
iries between 60 and 140 deg depending on the 
the size of the flute. Feed‘ of drills in medium holes 
should be controlled so a continuous chip is formed 
md cleared without overheating the plastic at the 
tip of the drill. Coolants are unnecessary with holes 
»f this size. but a jet of compressed air directed into 
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the hole can be helpful Drills with extra wide 














spirals and compressed au cooling can clear i 











ontinuous chip from holes with ratios up to 5:1 








The wider tip angle ol deep-hole drills results in 





1 shorter cutting edge and a narrower chip breed 





should be slow—about 21% 


ipm so that powder 





rather than continuous chips is formed. A coolant 











s necessary when drilling deep holes in acrylie t 











ivoid scoring or burning the surface Compressed 





tir can be used as a coolant for holes with ratios 











up to 5:1. Water or a soluble oil-water coolant can 
also be used. When applied at the entry hole, how 




















ever, a liquid is pumped out by the drill and seldom 





reaches the tip. 








A standard oil-hole drill can be used to insure 





proper distribution of the coolant. Coolant can also 





he applied by filling a pilot hole drilled 95 percent 











of the way through the material or by means of a 








pilot hole drilled from the opposite side of the 








work, Cleaner, more transparent deep holes can be 














produced by drilling a pilot hole a little more than 
half the diameter of the desired hole, filling the 








pilot with wax and redrilling. Drilling speed should 








be the highest that does not result in drill wobble 








Large diameter drills require slower speeds, With 





idequate fixtures and good clamping, acrylics can 
0,030 inch in hol 


0.010 inch in diameter 





be drilled with tolerances of 











location and 

















STYRENES: In general, polystyrene can be drilled 








with high-speed steel drills of the type described 











at the start of the drilling section. Included point 
































ingles can range from 60 to 90 deg, Fig. 5, and lip 
clearance angles can vary from 12 to 15 deg, For 
deep holes and for holes with diameters of “, inch 

















or less, sharpening of the web, practically to a point 











s desirable, Care should be taken so that geometery 
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y Cadillac Plastic & Chemical Co 


Fig. 2. Even when milling slots in nylon by conven 








tional techniques, work holding can be simple, as 





shown in this insulator-milling setup. 






if the drill is not altered by such grinding. Anneal 
ing of drilled parts is not necessary when they are 
small but should be considered for large parts. 

Carbide form drills or carbide-tipped straight 
flute drills work well in polystyrene. A negative 
rake upto -d deg, gives the best results on carbide 
drills for polystyrene drilling. Such drills should 
he stoned to remove all burrs 

Drills should be fed at such a rate that 0.001-inch 
thick chips are formed with a ',¢-inch-diameter 
drill and 0.005-inch-thick chips are formed with a 
ey AM h drill 

When drilling small holes, the drill should be 
backed out frequently to clear chips. The high 
spiral polystyrene drill, used for blind holes, has a 
helix angle of 40 deg for drills from 0.0400 to 


().2812 inch in diameter and 45 deg for drills 0.2813 


Cutting direction 


f Margin 


Dubbed off to 
zero rake angle 7 


A 


Lip clearance 
angle (see table) 


4 


Drill bit included 
angle (see table) 


4 


Siow-spiral polished flutes 


Drawing courtesy Rohm @ Haas Co 


Fig. 3. Drills for aerylies have the cutting edges 
dubbed off so they serape rather than cut. 


up to 0.5000 inch in diameter. High-spiral drills 
for polystyrene do not have body clearance 
High-impact styrene and cross-linked polystyrene 
can be drilled with high-speed steel drills having 
wide flutes and generous side relief. Other drill 
characteristics are the same as those of drills for 
regular styrene. Drill speeds for holes in high-im 
pact styrene are determined by drill side: 4 inch, 
HOO rpm; '., J000; 14, 1700; a, 1700: 
1300: AG, 1000, and 14, 1000. For cross-linked 


polystyrene uniform feeds of 0.005 pr, high speeds 


Ss 


and use of oil combine to vive transparent finishes 
to holes, Frequent backing out of the drill is also 
a help to surface finish because such action clears 
chips and prevents scoring. To prevent chipping 
the exit ends of through holes, tendency of the 
drill to pull through after the point clears the piece 
should be resisted. 


Nyton: Drilling creates more heat in nylon than 
any other nylon machining process. Because of this, 
extra care is required, Drills should be properly 
sharpened frequently If standard drills must be 
used, the included point angle should be 118 deg 
and lip clearance should be between 10 and 15 
deg. The lip raké should be ground off and the 
web thinned. To permit high-speed operation in 
shallow holes and to facilitate drilling of small 
holes, the drill can be ground slightly off center. 
This will make the hole larger than the drill and 
will minimize expansion of the nylon. Drills should 
be backed out frequently when drilling hard nylon 
because chips tend to melt and clog the drill flutes. 

A slow spiral drill gives the best results when 
working on nylon. Included point angles should 
be between 80 and 90 deg and lip clearances can 
vary from 9 to 15 deg. Drills should operate on the 
center line of the machine and should be held as 
short as possible. Since low feed rates result in 
overheating, feeds should be as high as possible, 
consistent with the desired surface finish. Maximum 
feed rates range from 0.005 to 0.007 ipr for a 
4 g-inch drill, to 0.015 to 0.020 ipr for a Y-inch 
drill. For larger drills, Fig. 6, feeds of 0.020 to 0.025 
ipr can be used. Maximum feed can only be achieved 
with coolants. Optimum drill speed varies with the 
job. First estimates, for a '4-inch drill, should be 
somewhere between 2100 and 3000 rpm, 

When high accuracy is desirable, moisture con 
tent of the nylon must be known and special finish 
ing steps may be required. When drilling a series 
of small holes, it is a good idea to insert a pin in 
each hole after drilling. This prevents the material 
from bending away from the drill, which could 
cause subsequent holes to be out of round 

It is often advisable to use special reamers—with 
greater-than-normal clearances for finishing holes 
to size. Expansion type reamers should be used be 
cause, owing to the resiliency of nylon, reamed holes 
tend to be undersize. At least 0.010 inch of stock 
should be left for reaming. A satisfactory cut cannot 
be achieved with less stock because the cutting edge 
will slide over instead of cutting the material. It is 
often convenient to finish large holes to size with a 
single-point boring tool. 

Polyethylene and fluorocarbons can be drilled by 
the methods and tooling applic able to nylon. On 
drills for polyethylene, the float angle should be 
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about 17 deg: the included point angle should be 
70 deg; and the lip clearance angle should be 4 
to & deg. Also, a polished land, one-quarter the 
width of the heel, can improve performance wher 


drilling polyethy lene. 


Ricip Vinyt: This material can be drilled in 
much the same manner as other plastics. For holes 
where depth is greater than twice the diameter 
drills with extra-large flutes should be used. Drills 
should be ground to reduce end resistance, and the 
area of the cutting surface should be reduced to 
ipproximately one-third of the normal to lesse: 
heat build-up 

Feed rates should be as high as possible so the 
drill will be in the workpiece for as short a time 
as possible. With short drilling times, the tendency 
to raise burrs around the edge of the hole is mini 
mized. With mechanical feeds. the following cycle 
should be set up: approach fast, reduce feed for 
0.010 inch until drill is through surface, increas 
feed to production value, dwell for 2 to 5 revo 
lutions at hole bottom and withdraw as rapidly as 
possible Drill speed should be between 4000 and 
6000 rpm for small holes. When rigid vinyl is 
drilled properly, the chip will emerge in a tight 
spiral similar to that found when drilling mild 
steel, 

Close-fitting drill bushings should not be used 
in jigs when drilling rigid vinyl because they may 
increase friction and prevent proper chip removal 
If a jig is necessary, a floating leaf or template is 
idvisable. The template should be removed afte: 
the hole is started. Pilot holes should also be 
avoided except when the hole is to be reamed or 


‘ ounde rbore d 


PHENOLICS Production of drilled holes in 
molded phenolics can be doubled or tripled if an 
air blast is aimed at the drill so the air will reach 
the point. Drills ground to a 60-deg included point 
angle are the most satisfactory, especially wher 
drilling through holes. More power is required 
with such points but feed pressure is reduced and 
potential’ chipping of through holes is lessened 


The most important factor, relative to chipping of 


Acrylic Drill Characteristics 


Drill Hole Type 
Characteristic Shallow Medium Deep 


Included Point 


Depends on 
Angle, deg 55-60 


flute size 140 
Flute Wide Wide Wide 
Helix Slow spiral Slow spiral 


Slow spiral 
Rake Angie, deg 0 ( ( 


) 
Lip Clearance 
Angle, deg 15-20 
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through holes, is the area olf workpiece material 
remaining near the end of the drill stroke. Since 
the large-included-angle drill requires greater feed 
pressure and has more material, Fig. 7, remaining 
near the end of the stroke, it will cause more 
chipping than the sharply pointed drill 

Reducing friction between the drill and the work 
piece will prolong the service life of the drill, This 
is especially, important during long runs and when 
filled phenolics are used, Friction can be reduced 
by grinding the drill slightly off center or by plating 
the drills with hard chrome, Carbide-tipped drills 
ire also used on abrasive parts and for long runs 
to increase tool Life 

Standard high-speed steel drills up to “,4 inch 
in diameter, are satisfactory for drilling phenolie 
castings. For larger holes, special plastic drills with 
polished flutes and large clearances should be used 
Dull drills Cuuse burning im cast phenoli parts 

LAMINATED Piastics: Workpieces of these ma 
terials are drilled differently than other plastics 
simply because of their laminated structure, All 
through holes in laminated-plastic parts should be 
backed up with wood or other soft but rigid ma 
terials. When drilling at right angles to the lam 
inations, material should be clamped between jig 
plates. If the drill penetrates the bottom plate, 
breaking out at the bottom and lifting of the top 
will be minimized. When thin pieces are to be 
drilled, they should be stacked to a height not to 
exceed ly, ine h This limitation Is HeCCOSSATY ber ause 


drills smaller than No 


10 tend to run off center in 


roe 


Photo courtesy Cadillac Plastic &@ Chemical Co 


Fig. 4. Shallow holes can be drilled in aerylies with- 
out coolants and without special provision for chip 
removal. 





ioinates thicker than inch 

When drilling parallel to laminations, the ten 
dency of the drill is to split the material. To over 
ome this, the included angle of the drill point 
hould be increased flat or bottom drills give 

“i results ind side pressure should be applied 
steeper twists and wider flutes are desirable when 
drilling parallel to laminations. Also because of 
the nature of laminated materials, they have a ten 
dency to bind on the drill and to close in) when 
the drill is removed. To drill the required size of 
hole in laminated plasties, a slightly oversize drill 
hould be used 

lolerances can be held closer on drilled holes 
than on punched holes but rarely is the accurac 
toa drilled hole necessary if the hole can be 
punched. Required drilling accuracy can usually be 
whieved with standard high speed drills with lips 
hacked off to provide plenty of clearance. The usual 
drill has a OO-deg included-point angle and zero 
rake. Drills with points ground to a 50O-deg in 
luded-point angle give best results for holes under 
i, mech in diameter. They should be operated at 
the highest possible speed that does not cause burn 
in ibout 400 stpm for high speed steel drills 

bor long production runs deep holes and abra 
ive vrades, carbide-tipped drills are best. Feed 
should be light and uniform and speeds should be 
high. With carbide tips 


high as 16.000 rpm 


drill sy eds may he is 


Holes larger than , ime h in diameter can be 
drilled using a radial drill press or can be formed 
with the counterbore method in which a pilot hole 
i drilled first (Countersinking can be done with 
i countersink or a twist drill, When a drill is used 
it should have little clearance on the point and, if 
chattering occurs, the speed should be reduced and 
the cutting point should be broken on the inside 
f the flute. Generally, two-lipped drills are used 
is countersinks. They are given negative rakes to 
10 deg and are run at speeds up to 200 sfpm. The 
should be fed by hand with a light touch in ordet 
to break the polished surface without cracking 

Laminated plastics can be trepanned, which is a 
useful technique either for making large holes o1 
for producing workpieces such as gear blanks. Fly 
cutting can be done with a single or two point cutter 
held in an adjustable cutter bar. Flycutting capacity 
is up to OG in hes in diameter by 1 inch thick 
Cutters should be designed with clearance both in 
front and inside of the cutting edge. A pilot in a 
pre viously drilled hole should be used to steady the 
fiveutter. Flyeutters should be fed by hand with 
care to prevent digging in when approaching the 
workpiece 

Normally, laminates are drilled dry. Coolants 


in be used to advantage, however, when drilling 


isbestos. glass o1 graphite base laminates. Drilling 
these grades with anything but carbides should be 
avoided. Drill flutes should be highly polished ind 
the lip of the drill should be dubbed to provide 
sufficient clearance. Drills should be operated at 
the highest speed that does not cause burning lo 
ivoid chipping and grabbing when drilling thin 
material and tubing, the included point ingle cal 
be modified to as low as 60 deg. For holes de per 
than 1 inch in these abrasive grades, the drill 
should be ground off center. For a true hole with 
fine finish, it is advisable to make a final cut with 


a carbide bit ina boring tool 


120-135" 
end angie 


Point angle 
60-90" 


% 


Wide 
polished < 
flutes 


Drawing courtesy The Dow Chemical ¢ 


bFig. 5. Drill used for small holes in polystyrene. 
Large-diameter drills have point angles from 90 to 
120 deg. 


CELLULOSE PropiwNAtTeE: For drilling round, 
smooth holes without burrs or skinning in cellu 
lose propionate moldings, the following drill design 
should be used: helix angle, 37 deg; clearance angle, 
about 40 deg; cutting angle, 121 deg; rake angles 
zero and webs should be thinned slightly. Peripheral 
speeds between 125 and 150 sfpm can be used if 
soap is applied as a lubricant. Continuous feeding 
is possible with drill sizes up to %%4 inch. Inter 
mittent feed results in better holes for larger sizes 
ol drills 


Cuititep PLastics: When drilling chilled plastics, 
it must be remembered that along with the desired 
stiffening effects of refrigeration, there is also a 
tendency toward embrittlement. Holes should be 
started slowly, with the drill speed increasing after 
entrance. On through holes, reduced spe d at break 


through reduces « hipping 
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ire not generally used when drilling 
chilled plastics. Carbide drills are used for lon 
runs and deep holes. For production work, both the 
cutting edges and the flutes of the drill should have 
i high polist 


Tapping and Threading: Acrylics can bi 
tapped and threaded with standard tools for copper 
ind brass but it is preferable to modify them t 
produce threads with rounded grooves to avoi 
cracking at the Ipex Heavy, coarse threads should 
be used. Machine speed for power tapping o1 
threading should be at least as slow as that used 
lor copper or brass and taps should be backed 
out periodically to clear the thread of chips. 

It is advisable to avoid threads or thread inserts 
in polystyrene because of the stress-raisers they 
introduce Self-tapping screws should be avoided 
unless loads are light. Attachment methods which 
do not result in stress concentration points, should 
be considered, Fine threads are seldom successful 


When threads are necessary 


IM ul 


however they can 


As with drilling, the major problem encoun 
tered when threading polystyrene is heat. Coolants 
should be applied freely in all threading and tappir 
operations, regardless of the machine, method or 
tools used. Powdered zine stearate can be used as 
i tap lubricant. Before lapping. a hole should bi 
drilled or molded large enough to permit only 75 
percent of the full finished thread. This avoids 
sharp threads and the tap can be easily cleared 
Annealing should be done after drilling rather 
than after molding. unless the basic hole is molded 

that both molding and drilling stresses will be 
relieved 

Standard high speed steel laps ind dies may be 
used for making polystyrene threads in a tappi 
machine or by drawing rods through the headstock 
of a lathe. Spindle speeds should be 28 rpm fos 
external threads of the American Coarse Series o1 
rods up to !4 inch in diameter. For larger diam 
eters, external and internal threads can best be 
ut on a lathe with a threading tool and spindle 
speeds up to about 685 rpm 

Standard 3-flute taps with large polished flutes 
should be used on styrene parts because they pri 


vide mor chip clearance space than 4-flute tap 


Sli 


ght rounding of the thread bottoms helps ( 
tend the service life of the thread. The tap should 
have zero front rake to prevent hogging | ippir 
speeds of about half those used for metal about 
110 rpr ire recommended. Large internal threa 
in be made with a boring bar operating at speed 
ip te 656 

internal and external threads ca 


polystyrene by providing a high 
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rround with a cutting edge 


speed steel cutter 
shaped to produce the desired thread, on thread 
nilling or grinding setups Iwo operating speeds 
ire involved in this operation. For a l-ineh cutter 
speeds of 15,000 rpm or less are usually satisfactory 
iltthough. with suflieient coolant speeds to ZOO 
rpm can be used, Workpiece rotational speeds vary 
between LOO and 600 rpm depending on the thick 
ess of the piece. Solid materials can usually be 
handled at G00 rpm while hollow pieces are rut 
nore slowly. For internal threading operations, if 
is usually safer to use slower workpiec rotational 
speeds 


IT hire ring cross-linked polystyrene can be 


“7 S 


Photo courtesy Cadillac Plastic & Chemical Co 


Fig. 6. Large holes can be drilled in nylon if 
drills are kept sharp and have the proper 
geometry. 


lone with a single point tool using light feeds ane 
in ample amount of oil, Threading can be done or 
iutomatic screw machines with the same ly pes of 
laps and dies as ire used on brass However i 
negative rake should be ground on the first several 
threads of the die or tap. Also laps should be 
versize This can be accomplished by having 
them chrome plated. Self-opening dies can be used 


or external threads oots and crests of threads 


12% 





should be rounded if possible 

A typical single-point tool for threading cross 
linked polystyrene should have: front clearance of 
15-20 deg, side clearance of 2-4 deg and rake of 
Oto 2 deg. Threading speeds can be about 40 fpm 

Nylon, like other plastics, is notch sensitive 
Therefore, a thread with a rounded root, such as a 
Whitworth thread, should be used for maximum 
part strength High speed steel tools give the best 
results Self-opening dies with high speed steel 
chasers, can be used for threading. Taps, chromium 
plated and 0.002 to 0.005 inch oversize, are re 
quired for accurately tapped holes, unless threads 
are to be self-lo« king 

As a rule spindle speeds for threading and lap 
ping nylon are below those for drilling and turn 
ing: if not, the first few threads may tear. The 
tendency to tear can further be lessened by cham 
fering the hole before tapping and by providing 
positive feed for the first few threads. 

Threads may also be cut with a single point tool. 
With single-point tools, the depth of cut per pass 
should range between 0.007 and O.O10 inch for 
quality work 

Fluorocarbons can be tapped and threaded in 
much the same manner and with the same limita 
tions as nylon, Lubricants or coolants can be used 
but are not always necessary. When threading long 
lengths of fluorocarbon rod stock, a follow rest ot 
some equivalent support is required to prevent 
work from slipping away from the tool 


Phenolic casting resins should be tapped with 


ground high-speed steel taps although regular taps 


can be used on small runs. Dry tapping is pre 
ferred, Self opening dies with high speed stee! 
chasers, which extend out in front and have less 
chamfer than standard chasers, are the most suitabl: 
for cutting external threads 

For long production runs with molded phenolic 
parts, a high speed, chrome plated tap having three 
rather than four flutes is recommended, A negative 
rake of about —5 deg on the front face of the land 
and ample clearance are necessary to insure ac 
curate cutting, and to prevent binding and chipping 
when backing out. Because of the abrasiveness of 
some fillers, taps 0.002 to 0.005 inch oversize are 
recommended, They will produce more holes within 
weceptable tolerances. Holes should be drilled to 
result in 65 to 75 percent of full thread 

Peripheral speeds for tapping molded phenolics 
are from 50 to 80 sfpm for taps up to 14 inch in 
diameter. Larger taps are impractical in phenolic 
parts. It is also important to countersink the holes 
larger than the diameter of the tap to prevent chip 
ping around the threaded hole. 

All grades of laminated and reinforced plastics 


can be tapped, Fig. 8, and threaded with high-speed 


steel tools. However, thread inserts should be con 
sidered if threads are liable to frequent use. When 
threads are cut in laminates, they should not. be 
specified closer than a Class 2 fit with 65 to 75 
percent of full thread. Additional thread depth 
would add little strength while introducing the risk 
of thread breakage Threading and tapping can be 
done dry but cleaner threads usually result if cut- 
ting fluids are used. Self-opening die heads and 
collapsible taps are used on long runs of large- 
diameter threads 

lapping of large holes parallel to the laminations 
should be avoided because the mating thread may 
cause delamination. If large threads must be tapped 
parallel to laminations, parts should be clamped in 
the same way as for drilling. A clearance of two 
or three times the thread pitch should be left at 
the bottom of a blind hole. Otherwise, either the 
threads may be stripped or slight delamination may 
occur during use. Because punches holes are rough, 
they should be shaved or reamed before tapping. 
If this is not done, the ends of the threads will be 
rough and the mating thread may not fit properly. 
\ slight chamfer around the edge of the hole to be 
tapped or on the outside of the diameter to be 
threaded will improve the class of work. 

When threading on a lathe, fine cuts should be 
taken at high speeds. For threaded holes over 1% 
inch in diameter, it is often desirable to use a 
motor-driven cutter mounted on the tool post of a 


lathe. The tool is ground to cut on one side only 


Drawimg courtesy Durez Plastics Div 








Fig. 7. Sharply pointed drills 
do not cause as much chipping 
when drilling through holes be- 
cause they require less feed pres- 
sure and leave less workpiece 
material near the end of the 
stroke. 
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Photo courtesy Westinghouse Electric ¢ 


Fig. 8. A standard drill press and tapping head are 
combined to tap a laminated plastic part. 


When cutti ‘ 


swing the compound rest on the lathe to a 30-deg 


a OO-deg thread, it is advisable to 
angle. For all other threads. standard methods are 
used with satisfactory results 

High speed steel taps should be O.002 to O.005 
inch oversize. The tap drill should also be 0.002 
inch oversize to neutralize the tendency of drills t 
cut undersize in laminates laps should be ground 
with rakes from 0 to —~ LO deg. On some reinforced 
plastics, such as glass-reinforced epoxy resin : 
flute taps give best results. Speeds and feeds in all 


lapping of thre iding operations on laminates are 


similar to those used with soft steel or brass 


Planing and Shaping: In general 
can be planed with standard tools, and at speed 
and feeds corresponding to those used with bronze 
or soft steel. Better results will occur if tools aré 
ground with a slight rake. When possible, full 
depth of material should be removed in’ one 
to reduce heat build up Rigid vinyl sheet 
can be planed readily with a slow stroke and 
side feed. The depth of cut, however, should 
exceed 0.25 inch. The planing tool should have 
about 50 percent more front and side clearances 
than those used for planing carbon steel 


When shaping laminated gear stock. a speed 


Fig. 9. Glass-reinforced plastics can be shaped easily 
on standard machine tools. 
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between LOO and 130 spm is recommended, Feed 
should be fine unless both roughing and finishing 
cuts are to be taken. In such cases, the usual 0.010 
inch of stock left for finishing may be removed at 
any feed or speed. As when drilling, a backup plate 
should be used to prevent delamination 
Glass-reinforced epoxy resins can be shaped, Fig 
9, in much the same way as cast iron, A fairly slow 
stroke is used and, when taking a through cut, stock 
is first removed from both edges and then from the 
middle. Shaping can result in a better surface on 
polystyrene than is obtainable by production milling 
because tool lines are not left on the work. Styrene 
is best shaped with tungsten-base high-speed steel 


hits. Such tools are run dry at a speed of 42 spm 


Broaching: Asbestos vlass and graphite lam 
inates can be broached with standard broaches 
having approximately L-deg cutting clearance and 
a slight positive rake. Except for this clearance 
angle, the broach is the same as those used for 
brass Although broaches will produce holes of 
any desired shape, the laminated structure means 
that special broaching procedures are needed 
When cutting across the laminations. the material 
must be backed up by a mild steel or brass plate 
that forms a slide fit with the last cutting tooth on 
the broach. This plate prevents fraying and breaking 
out of the edges. When cuts are taken parallel with 
the laminations, fixtures should be used to apply 


pressure at right angles to the laminations 


esy Minnesota Mining © Mtg. Co 





leeth of the broach should be so spaced that 
except for the beginning and end of the cut, at 
least two teeth will be in contact with the materia 
ill the tine Ample chip room should be allowed 
between the teeth. The proper amount is determined 
by the depth of cut per tooth and the length of 
wtroke 

Tapered pilot pins as large as possible will fa 
cilitate operations. To prevent the material fron 
splitting out when cutting starts, the workpiece 
hould be backed up with flat washers of the same 
internal size as the maximum pilot diameter. De 


pending on the laminate grade and the type ol 


operation, a cut of 0.001 to 0.005 inch per tooth 


in be taken. The pitch can range from 14 to 


ind broach speeds vary trom 30 to oO fpn 


Routing and Rotary Shaping: Both of these 
processes have been successfully applied to the pro 
duction of plastic parts High spindle speeds are 
ilways used and, for long runs, carbide-tipped cut 
ters are economical. Rotary shaping of acrylics is 
done to form rabbetted edges for flush mounting 
to achieve predet rmined cross sections and to ob 


tain correct size for both flat and formed parts 


Photo courtesy Cadillac Plastic @ Chemical ¢ 


big. 10. binished edges can be easily produced on 
vwervlie parts by routing. 


Since the smoothness of a routed edge depends 
on the peripheral speed of the cutter, routers for 
use on plastics should have no-load spindle speeds 
of 10,000 to 22,000 rpm. At such speeds, two or 
three-flute cutters under 1! inches in diameter 
will give satisfactory results on acrylics. Larger 
cutters with more flutes can give equivalent results 
at lower speeds 

Cutters should be sharp and should have a back 


clearance angle of about 10 deg. but without rake 
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When cutting rabbets on a router, it is desirable 
to grind a slight radius on the corner of the cutter 
so that it will produce a fillet in the shoulder of 
the rabbet. Unless this precaution is taken, the 
sharp corner may cause the part to fail in use. When 
preparing the edge of a part. Fig. 10, this radius 
is unnecessary. 

Work should be fed to the cutter slowly and 
continuously to reduce cracking and to avoid over 
heating. It is advisable to use either an air blast 
or a suction system to remove chips and cool the 
cutter, Because of thickness variations in cast 
acrylic sheet, it is not possible to maintain close 
tolerances in both toe and depth of rout. Relatively 
small tolerances can be maintained on either the toe 
or de pth but when the tolerances of both are critical. 
a second routing operation is required. Tolerances 
of + 0.015 inch can be maintained in depth or tor 
of rout in a single operation The length of shoulder 
of a rout can be held to tolerances of about 0.030 
inch. Standard high speed end mills can also be used 
for rabbetting acrylics. When it is desired to ob 
tain a right-angle edge on a large formed piece 


portable router can be used for trimming 


As with the machining of metals, experience 
gained in one type of machining operation can be 
used as the starting point when attempting another 
type of operation. It has been the purpose of this 
series of articles to provide starting points for a 
number of machining operations on a variety of 
plasties Vore specific information could not be 
riven because the number of combinations of 
plastic formulations and machining operations is 
tritiriite However, because of the overheating and 
gumming characteristics of plastics, when machin 
ing processes are incorrectly tooled up, this fas 
is immediately apparent. The necessary adjustments 


in be determined qui kly by trial and error 
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Metal Finishing 


with abrasive belts 


Buiysiuly 4/29 










Bi. belis are used for roughing. polishi 









minum oxide and silicon carbide. ‘These are avail 

ind “oiling out” or finishing of both ferrous and ible in a wide range of grit sizes to fit spect 

ionferrous metals. Successful offhand metal re needs, Aluminum oxide is recommended for rough 

moval with abrasive belts is de pendent upon usi finishing steels brass bronze, copper and cast 

» the correct belt-and-contact-wheel combination and iron, Silicon carbide is preferred for roughing 


orrect speed for each application iluminum. For polishing aluminum oxide is pre 


; ferred for all materials except stainless steel, which 
Belt Selection: Two types of grit are used in 























. is best polished with silicon carbide. Silicon car 
ibrasive belts for metal-removal operations: alu ' 
bide produces a finer finish than aluminum oxide 
when oiling out or finishing nonferrous metals 
lable iI—Roughing Aluminum oxide is recomine nded lor oiling oul and 
- shing steel and cast iron. Grit sizes range 
Steel and Aluminum Brass Cast Iron finishing steel and cast iron rit sizes range from 
Stainless cast and Bronze 24-00, used for roughing, to 180-500 for finishing 
Steel tabricated) and 
Still belts are best for flat work Ihe use ol 
cold and Copper 
hot roiled flexible belts is largely confined to contour work 
Abrasiyv Aluminum Silicon Aluminum Aluminum Abr isive belts are most often used dry however 
oxide carbide oxide oxide 
‘of sper ial belts are available for use with oil or grease 
Silicon 
carbide iving long belt life and superior finish 
Grit Siz 24.60 36-50 36-56 36-60 
(« ac el Selecti e Co } . 

Belt Speed 4500-6500 5500-7000 5500-7000 4500-5500 miact Wheel Selection: Contact wheels are 
sfpm : ivailable in both rubber and cloth I he have been 
Contact Rubber Rubber Rubber Rubber ' f “J P | 
Wheel serrated serrated serrated serrated lassihed into six genera Ly pe . 

70-90 70-90 70-90 70-90 , Natt ; 
Durometer Durometer Durometer Durometer I LAIN I ACI Kr BBER W HEELS are used lor inter 
mediate and final finishing and also for oiling 
They are suitable for fining brass, bronze and 
copper and for oiling and polishing aluminum 

ind steel workpieces and zin di astings 

Contact wheel : iiss ¥ = 'P 





Wheel hardnesses range from 20 to 100 Duro 





eter 
SeERRATED Face RupBeER WHEELS are molded 
with an X pattern 





n their faces hei 









iivantages over plain face rubber wheels are 


i faster cutting action and long be It Life They 







ire used for stock removal, rough grinding and 



















intermediate polishing Ty pie al operations are 
| snagging gales and cutting out pits ind sur 
For best results in belt finishing, idler should be Data furnished by Behr-Manning Co. 
below contact wheel. a Div. of Norton Co., Troy, N.Y. 
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"Use silicon carbide 


Use 


12% 


Belt Speed 


Belt Speed 


silicon carbide 


fia a 


ure 


defe ct 


the sami 


ol metals 


all 


COMPRESSED CANVAS 


hardnesses from very 


Wheel 
is for plain face rubber wheels 
WHEELS 
hard to 


hy ardne SSCs 
Colle ih soda 


supersoft’ and 


are used for polishing both ferrous and non 


Like 


‘4 vuing 
napping 


ferrous metals 


eut 


used for 


than rubber 


rubber 


wheels, they can 


yiving a less agyressive 


W he tl used for 


intermediate 


polishing and finishing work, the softer types of 


wheels produce finer finishes than hardes ly pes 


of COMpPresse d canvas 


wheels is excellent 


ind they can be shaped for contour work 


SOLID SECTION WHEELS 


medium and hard densities 


Unlike 


nite wheel widths 


ivailable 
are 


whee ls 


in soft 


made in deh 
ol 


miace up 


they have uniform density 


ind will give a cut of uniform depth across 


the face of the 


entire 


whee | 


Phese 


whee Is are 


low in cost and adjust themselves easily to con 


They 


finishing excepl snagging 


tours are used 


Birr Section WHEELS 


for all 


are usually 


ty pes ol belt 


soft. They 


ite made up ol individual sections hence ean 


be 


removing 


readily made wider or 


or sections 


narrower 


adding 


by 


All types of work except 


snagging can be performed with this type ol 


wheel, which is especially suitable for contour 


Wheel cost is 


polishing 


Steel and 
Stainless Steel 
cold and 
hot rolled) 


Abrasive Aluminum oxide 
Silicon carbide 
for stainless 

Grit Sine 80.180 


4500 7000 
sfpm 


Contact 
Wheel 


Rubber (serrated 
or plain) 
20-50 Durometer 
sectional or 
finger type cloth 
wheel, or free belt 


for zine 


Steel and 
Stainless Steel 
cold and 
hot rolled) 


Abrasive Aluminum oxide 


Grit Size 180.500 


4500-7000 
sfpm) 


Rubber (serrated 
or plain 
20-30 Durometer 
sectional or 
finger type cloth 
wheel, covered 
platen, or tree belt 


Contact 
Wheel 


for zine 


low 


Table 2— 


Diecastings 


Aluminum oxide* 


60.150 
5500-7000 


Rubber (serrated 
or plain) 
30.70 Durometer 
sectional or 
finger type cloth 
wheel, or free belt 


Fincer Type Wires are intended for polish 


ing and finishing operations only 


These wheels 


are soft and can be used for polishing contours 


and flats, giving uniform cut and finish. 


Belt Speeds: Even when a suitable contact wheel 


is used, poor finishes result when belt speeds are 


mcorrect 
solt contour 


snag¢ving 


or r 


wheels harder. 


excessive speeds have the effect of making 
As 
and roughing operations should be carried 
out at 4500-5500 sfpm 


a general rule, 


Polishing and oiling speeds 


should be within a range of 6000-6500 sfpm. Speeds 
| I 


exceeding 7000 sfpm are 


life. 


Backstand Installation: 


Best 


detrimental to good belt 


r 


results are ob 


tained in belt finishing when the idler is positioned 


close to the floor, as shown in the accompanying 


illustration 


The belt 


is fed onto the wheel on the 


side away from the operator, well ahead of the point 


where the workpiece contacts the belt. This mini 


mizes the possibility of the belt untracking when 


pressure is applied to the wheel and is particularly 


important when working with soft wheels 


General specifications for the roughing, polish 


ny. 


the 


oiling and finishing of 


ace ompany inp 


all metals are given in 


The types of belts for 


various applications are also listed, as well as grit 


sizes, surface 


Polishing 


Aluminum 
cast and 
fabricated 


Aluminum oxide 
or 
Silicon carbide 


50.150 
4500-7000 


Rubber (serrated 
or plain) 
30-70 Durometer 
sectional or 
finger type cloth 
wheel, or free belt 


speeds and contact wheel ty pes 


Brass, Bronze 
and Copper 


Aluminum oxide 
or 
Silicon carbide 


60-150 
4500-7000 


Rubber (serrated 
or plain) 
30-70 Durometer 
sectional or 
finger type cloth 
wheel, or free belt 


Table 3—Oiling Out or Finishing 


Diecastings 


Aluminum oxide" 


180-500 
5500-7000 


Rubber (serrated 
or plain 
30-70 Durometer 
sectional or 
finger type cloth 
wheel, or free belt 


Aluminum 
(cast and 
fabricated) 


Aluminum oxide 
or 
Silicon carbide 


180-320 
4500-7000 


Rubber (serrated 
or plain) 
30-70 Durometer 
sectional or 
finger type cloth 
wheel, or free belt 


Brass, Bronze 
and Copper 


Aluminum oxide 
or 
Silicon carbide 


180.240 
4500-7000 


Rubber (serrated 
or plain 
30-70 Durometer 
sectional or 
finger type cloth 
wheel, or free belt 


Cast Iron 


Aluminum oxide 


36-150 
4500 6500 


Rubber (serrated 
30-70 Durometer 
sectional or 
finger type cloth 
wheel, or free belt 


Cast Iron 


Aluminum oxide 


120.240 
4500-7000 


Rubber (serrated 
or plain) 
30-50 Durometer 
sectional or 
finger type cloth 
wheel, or free belt 
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ay this month 


ASTE Flashes Festivities to All Chapters 
Launching the First Space Satellite 

Symposia Cover Tooling Techniques 

Symposia Papers Previewed 

Your Houston Program 

Why the Ladies Will Like Houston 

Muskegon Initiates Student Industry Day 
Greater New York Sponsors Automation Course 
ASTE’s Newest Chapters 

Coming Meetings 


Members on the Move 





( apter news 


Akron eee 150 Merrimack Valley . . 
Atlanta ate ait ..- 148 Milwaukee . 

Baltimore ; see 151 Muncie 

Benton Harbor-St. Joseph ... . 146 Muskegon 

Binghamton : 151 Nebraska ‘s 
Buffalo-Niagara .. 180 Niagara District ... 
Calumet Area . sees . 150 Northern Massachusetts 


Chautauqua-W arren 48, 150 ; Ry 
Chicago . 150 Northern New Jersey .... 


Dayton “150 Oakland County . 
Detroit .150 Peoria : 

Erie 151 I hiladelphia 

Fairfield County , .. 150 Phoenix 

Fox River Valley .150 Portland, Oregon 
Greater New York . 144 Racine 

Hamilton District 147 Rochester 

Hartford .... 146 Rockford .... 
Hendrick Hudson . 146 San Antonio ....... 
Houston .. .. 150 San Fernando Valley 
Indianapolis . 146 Santa Ana Valley .... 
Kalamazoo + .150 Santa Clara Valley rere 
Lansing al 150 Southeastern Mass. . 
Lima 146 Southeast Kansas 
Little Rhody , Springfield, Mass. . 
Long Beach Tri-Cities .... 

Long Beach City Coll. 5 Twin Cities 

Long Island : Williamsport 

Los Angeles Windsor 

Macomb 4 Worcester 
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ASTE 


HOUSTON 

FESTIVITIES © 
TO ALL 

CHAPTERS 











‘ aste closed 


7 
a> - 


hould serve to commemorate the productive wi 


successful first quarter-century of ASTE’s own con 
iributions to science 

During the 50-minute broadcast from the center 
of activities in the Emerald Room of Houston's 
Shamrock-Hilton Hotel, there will be a salute t 
each individual chapter: a recounting of the history 
ind growth of the Society: and salutations and 
congratulations from leaders in industry, govern 
ment, education, business, and the American people 

The plan to use a closed-circuit broad asting sys 
tem to disperse anniversary proceedings was evolved 
in order to allow all ASTE members to participats 
in the Silver Anniversary activities, even though 
they might not be able to attend the Houston festivi 
lies in person. Tt will also provide an opportunity 
for each chapter to hold its own Silver Anniversary 
celebration and still participate in the national com 
tmemoration 

Individual chapters are now planning their March 
programs around the broadcast night. In many 
cases, members’ wives will be invited to the cere 
monies. Nontechnical programs——-some involving 
dinner and dancing—-have been scheduled. How 
ever, each chapter is free to formulate its own plans 


for the balance of the evening. In a few groups 


132 





where unalterable plans have been made to hold the 
March meeting on another night, chapter officers 
will s« hedule a set ond Mar h meeting on the night 
of the twenty-fifth. It is possible also for the pro 
gram to be piped into homes where the celebration 
Is going on 

Where chapter chairmen plan to attend the An 
nual Meeting in Houston, other officers or past 
presidents will preside over the meeting and instal- 
lation of new officers. All officers will be installed 
simultaneously, whether in Houston or at.the home 
chapter, by means of the broadcast 

The program will be heard on the East Coast an 
hour later, at 9 p.m., due to the difference in time 
zones, while a delayed broadcast will be arranged 
to make the program fall at a more convenient time 
on the West Coast. 

The enthusiastic wave of response from the chap 
ters has indicated this extraordinary event will 
strengthen the bond of fraternal friendship and co- 
operation which has been responsible for the 
ASTE’s tremendous growth in the short span of its 
existence. It is hoped that each and every one of 
the chapters across the continent will be able to 
participate in this significant milestone in their 


Society's history. 
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project 


launching the 


‘Project’ Vanguard Launching the Man-Mad 
Moon” is the title of Mahlon A. Winter’s 


papel 
which will make up the first part of ASTR’s “Engi 
neering Behind an Earth Satellite Launching” ses 
sion at the Houston meeting. 

his session will be sponsored by the Martin Co 
Baltimore, prime contractors of the U.S. Govern 
ment on “Operation Vanguard.” 

Amazing resear( h, advanced scientific studies, and 
millions of dollars have been spent to launch a four 
pound magnesium satellite to circle the earth 

Up to the present time, high altitude research has 
been conducted by using rockets, which when fired 
straight up, complete their flights in a matter of 
minutes. The importance of the satellite project lies 
in that the satellite will remain aloft for a relative! 
long period of time, during which extensive sciet 
tifie be made 


observations will 


The magnesium “man-made moon’ will be pro 
jected by 11 tons of rocket and equipment on its 18 
000 mile per hour journey through space. 


About the ball, a 
thousandths of an inch thick, this 


size of a beach scant thirty 


“moon” is made 
of magnesium, the lightest structural metal, whos 
weight is only one-fourth that of steel and two-thirds 
that of aluminum. While the total weight of th 
complete satellite is about 22 pounds, only 4 pounds 
of the weight is in the magnesium parts. 

The accelerating rocket with its satellite pen 
trates atmosphere of dec reasing density until, mov 
ing at extremely high speeds 200 miles above the 
earth, it is traveling in an almost perfect vacuum 

The second part of ASTE’s “Engineering Behind 


Earth Satellite Launching” will be a paper entitled 
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first space satellite 


hin | 


i 
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Shown is an artist's conception of the rocket which 

will place the world’s first man-made satellite in its 


orbit around the earth. 


Pool Engineering for Project Vanguard” by Ray 


mond (, Sipe tool 


project 
Vanguard, the Martin Co. 


In addition, a c¢ 


engineect ol i royect 


jlored movie Horizon | nlimited 


will be shown 


Finish-turning cut is made with ceramic tool on cold. 


drawn mechanical seamless steel tubing. 


eover tooling 


tech niques 


Latest research developments on ceramic tools 
ind their adaptability to production problems, will 
e featured at ASTE s Silver Anniversary Meeting 

Houston 


Ceramic Tool Symposium 


Lhis symposium, under the sponsorship of MII 
Ohio State University and the Warner & Swasey Co 
of Cleveland, Ohio, will include the reading of nine 
papers, later to be made available in book form 

The Warner & Swasey Co. will feature an exhibit 
of ceramic tools and specially adapted equipment 
which will be at the disposal of schools, companies 
and other public groups at the conclusion of the 
symposium 

Many practical advantages are offered by cerami 


cutting tools in that they maintain their hardness 


under extremely high lemperatures they exhibit a 
low coethcient of friction. and the basi iterials 
for their production are readily available in large 
quantities When certain disadvantages are ove! 
come, unlimited possibilities for the use of cerami 
Many of the laborator 


ipplications which have been unusually successful 


cutting tools appear likely, 


will be demonstrated during the conference 

While searching for substitutions for strateg: 
materials. the Ll. 8S. Army Ordnance during World 
War II conducted some of the earliest successful 
experiments in ceramu tooling. 

\ progress report of Engtish industries’ advances 
in the field of ceramic tools was brought to this 
country several years ago by ASTE’s national vice 
pre sident H. E. Collins, who recognized the potential 
value in ceramics. 

Experimental studies in ceramic tooling by in 
dustries and universities have been devel ped over 


) 


the past 25 years in both Europe and the United 


States, 


Plastic Tooling Symposium 


For the first time, a composite te xthook on plas 
tic tooling will be generally available as a result 
of ASTE’s Plastic Tooling Symposium to be held 
at the March Silver Anniversary Meeting 

Cosponsored by the Society of Plastics Industry 
the symposium will report the latest developments 
in the practical applications of plastic tools to 
production 

Papers to be delivered comprising the most 
complete report on plastic tooling to date. will be 
later bound together in a single volume 

Nine technical papers by experts in the field 
will be presented at the five special sessions o1 
plastic tooling 

Among the subjects to be covered are: the his 
tory of plastic tooling properties of plastics, ad 
vantages and disadvantages of plastic tools ind 
their effect on tooling expense 

Other highlights of the convention will include 
information from the plastic tooling research proj 
ect currently being conducted at Purdue Universit 
under the auspices of ASTE’s Research Fund Com 


mittee 


Workmen are shown constructing huge plastic die, 
used for stamping the roof of an automobile. 


| 


"1 





symposia 
papers 


Some forty-seven technical speakers will present 
lorty-two papers in the technical conferences at the 
March. of 
iuthored speakers connected with the Cerami 
loo the Plastic 


sium will appear in this issue, together with brief 


annual convention Previews 


\ Mmposiuim 


in papers 


is 


Sympo 


biographies of the authors 


Outlines of papers pre 
pared for other technical conferences will be pub 
lished in the March issue 

larly 


interest tools 


in ceramu in this country 


was generated from reports of their use in Kurope 


Ceramic Papers 


Nathan H. Cook, assistant professor of mechan 
ical engineering at MI | 
Russian W ork 


eeramil 


in his Review of Published 
has researched Russian literature o1 
c tools, to be able to paint a picture of de 
Since they have beer 
the 
applied them more to production operations, som 


of which the 
\ 


Tool Te mperatures 


velopments in that country. 


working with ceramics longer Russians have 


author describes in detail. 
second paper by Mr. Cook investigates Cutting 
tools by 


iuse of the effect high temperature vradients have 
the 


important in ceramu 


softness or brittleness of the 


both 


{ the tool lip has been found notices 


on relative 
ial. Through 
temperature o 
ibly higher 


tools, duc 


mate 


analysis and comparison, the 


ceramics than in tungsten carbide 


to the 


inh 


primarily low conductivity 
ceramics, 

Although ceramic cutting tools have only recent! 
received widespread attention, they were proposes 
is possible metal-cutting tools over half a centur 
igo. Dr. Robert F. Rea, production engineerin 
ol Stupakofl Div., ¢ 


round and Properties 


el 
Bacl 


trace Live 


arborundum Co., 
Oxide Cuttu 
tools 


ol 


history of ceramu and «ke 


ribes the various physical properties of the tor 


naterials now commercially available 
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previewed 


NATHAN H. COOK, assistant professor of mechan 
ical engineering at Massachusetts Institute of Tech- 
nology, received his Sc.D. degree from that insti 
tution in 1955. He has been associated with the 
metal-cutting laboratory of MIT's mechanical engi 
neering department since 1949 


ROBERT F. REA, research director at Stupakoff 
Ceramic and Mfg. Co., was one of the early gradu- 
ates in ceramic engineering at Ohio State. Holder 
of a fellowship from the Edward Orton Jr. Ceramic 
Foundation, he received his Ph. D ceramic 
engineering ir 1937. Early experience was gained 
as petrographer for Battelle Memorial Institute 
and as refractory research engineer for Denver Fire 
Clay Co. Later, with Midland Refractories, and its 
parent, Zonolite Co., he helped develop industria) 
applications 


in 


for vermiculite 


{n Analyst V ariable Ceramic Tool Cut 
ting is coauthored by Donald K. Kibbey and Dr. 
wi Ee 


ersity 


ol wm 
Morris, both professors at Ohio State Uni 
I his for 
problem ol optimum operating con 
the 
know 


paper points the the solution 


firvelin 


way 
ly thie 


tool matertals 


desig I his 


ditions lor ceramu 


of 


us ily 


method 


hiv ith 


sis variables n note 
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ceramic tools 


rom archers if other fields studies variables ith 


groups rather than one at a_ time ind) permits 
detection of any inportant interaction ¢ flects amony 
the variables tested The method can prove of 
value in testing procedures concerned with other 
production problems, and need not be confined to 
the field of metal removal 

Ceramu lool Geometry and Preparation pre 


Mr. Kibbey and Harry D. Moore 


industrial engineering department 


pared pounthy ty 
f Ohio State 


based on 


carefully thought out testing pro 


DONALD R. KIBBEY, instructor in Ohio State University’s 
industrial engineering department is also chief investigator 
for sponsored research in the use of ceramic tool materials 
on the campus. An Ohio State graduate, holding both a 
bachelor’s degree in mechanical engineering and a master’s 
degree, he has had two years of design engineering experi 
ence with the Monarch Machine Tool Co. of Sidney, Ohio 


W. T. MORRIS, assistant professor of industrial engineering 
at Ohio State University, is in charge of plant design and 
materials handling courses there, and also teaches basic 
Statistical methods. Holder of both an M.S. and a Ph. D 
from Ohio State, he has been a member of that school’s 
Operations Research Group since 1954, and has written a 
book on decision theory. Formerly market analyst with 
American Brake Shoe Co., he was also research and develop- 
ment officer in the U.S. Air Force for three years 


A. 0. HAEME has worked in various capacities at Warner & 
Swasey Co. of Cleveland for 20 years. Prior to taking the 
four-year apprentice course with his company, he studied 
at Fenn College and John Huntington Polytechnical School 
After holding various supervisory jobs in the carbide depart- 
ment, he was made assistant tool superintendent in 1953 
and tool superintendent in 1956. He is a member of ASTE’s 
Cleveland chapter 


yram, in which several factors for which values 
were desired were varied in each test. Indicating 
the care with which ceramic tools should be pre- 
pared and the critical nature of their physical 
geometry, they quickly determine areas in which 
ceramic tools can be used successfully and areas 
where they should not be used. While describing 
successful application of ceramic cutting tools to 
regular production operations, coauthors A, O. 
Haeme and R. T. Hook of Warner & Swasey €o 
point out how suitable operations can be selected. 
In their paper titled Industrial Application of Ce- 
ramic Tools they voice their feeling that current 
ceramic tools represent neither a panacea to all 
cutting problems nor the ultimate development in 
ceramic tool materials, 


kK. W. 


Ramet ¢ orp.. 


Engle, technical director of Vascoloy 
and G. Ww. 


Barnes. sales enginect 


R. T. HOOK was appointed chief metaliurgist of Warner & 
Swasey in 1953. A graduate of Case Institute of Technology 
in metallurgical engineering, he served as Director of In- 
telligence with the 8th Air Force in Europe during World 
War Il. A registered professional engineer, he is also chair- 
man of the Warner & Swasey Metal-Cutting Committee, 
and active in ASM, serving on its educational committee 
He is a member of ASTE’s Cemented Borides Steering Com- 
mittee and of ASA’s Technical Committee on Single Point 
Turning 


HARRY D. MOORE, associate professor of Ohio State Uni 
versity’s industrial engineering department, has supervised 
the school’s sponsored research on ceramic tool materials 
Formerly project engineer with the Columbus McKinnon 
Chain Corp. in Tonawanda, N. Y., and a registered profes- 
sional engineer, he holds both a bachelor’s degree in mechan- 
ical engineering and an M.S. degree. Besides university teach- 
ing, he has given courses in manufacturing plants and con- 
ducted research in the machine tool field 
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for New Products Div.. 


their experience in the paper Ceramu T ools——the 


Norton Co.. have pooled 


Challenge of Physical Properties. The authors ap 
proach their subject from the point of view of 
physical properties because for many years ceramics 
have been considered rather fragile materials. Also 
as a direct result of these properties, the design of 
the toolholders is critical. Investigation to dat 
shows that ceramic tips should be held in such a 
way as to stress the material in compression rather 
than intention. Information is also included on 
early results of field testing a commercially avail 
able ceramic tool material 

Professors Milton C. Shaw and Preseott A. 
Smith, of MIT’s mechanical engineering depart 
ment, have collaborated on a paper entitled A Con 
parison of W orkpiece Finishes Produced by Ce 


ramic and Carbhede Tools Lhe authors ce scribe the 


Barnes 


G. W. BARNES, a 1946 graduate of Purdue University’s 
mechanical engineering school, is sales engineer for the 
New Products Div. of the Norton Co. He completed the 
graduate course of Westinghouse Electric's manufacturing 
school, and was with that company till 1949. He was an 
industrial engineer for Cluett Peabody and Co. and did 
product and tooling design for the Independent Lock Co 
before joining the Norton Co. 


MILTON C. SHAW, professor of mechanical engineering and 
head of the Machine Tool Division, Massachusetts Institute 
of Technology, received his undergraduate training at Drexel! 
Institute of Technology and a Sc.D. degree in chemistry 
and physics at the University of Cincinnati. In addition to 
working in the Cincinnati Milling Machine Co.'s experimental 
laboratories, he was chief of the materials branch of the 
National Advisory Committee for Aeronautics 


E. W. ENGLE, a 1941 graduate of Massachusetts Institute 
of Technology, had fifteen years of experience with Metal- 
lurgical Products Div. cf General Electric Co. before joining 
Vascoloy-Ramet Corp., of which he is now technical director 
Mr. Engle is an active participant in ASTE, AIME, ASM 
ASTM, and AOA 
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sources of surface roughness resulting from ma 
chining operations After summarizing comparison 
tests, they point out those operating conditions un 
der which ceramic tools give the best surface fin 
ishes and regions of operations where ‘ arbides give 
the best results 

The method of controlled introduction of cerami 
cutting tools to standard production operations is 
described by Joseph F. Allen, factory manager of 
Cameron Iron Works, Inc., Houston, in his Progress 
Report Ceramic Tools {pplied to Production Jobs 
With this approach 


ramics can be directly compared to those obtained 


results obtainable with ce 


with carbides, to determine on which kinds of oper 
itions each Ly pe of tool is most suitable. This papel 
is especially interesting since the author has de 
scribed applications that proved to be failures as 


well as those that were successful 


PRESCOTT A. SMITH is a graduate of Massachusetts Insti- 
tute of Technology's mechanical engineering school, and has 
ten years of manufacturing experience behind him, having 
worked as equipment engineer, methods engineer, plant en- 
gineer, tool engineer and factory manager. Associate profes- 
sor of mechanical engineering in charge of MIT's machine tool 
laboratory, he is also a past member of the ASTE National 
Education Committee and a past chairman of the Boston 
ASTE chapter 


JOSEPH F. ALLEN, factory manager of Camerén Iron Works, 
Inc., Houston, gained early experience with Warner & Swasey 
Co. His work there culminated in a two-and-a-half-year 
program of carbide cutting research, the outgrowth of a 
nationwide survey he conducted. His work formed the basis 
for a program of new tool design. He has also worked with 
the Naval Ordnance Lab in Washington, helping to design 
underwater ordnance components. He is a registered pro- 
fessional engineer 





plastic tooling 


The History of Plastic Tooling by Appy Juras. 
consultant for the Bakelite Co., covers early experi 
ments with materials and tec hniques their defici 
encies and the means of overcoming them as devel 
oped hy the early pioneers of the industry It will 
include present trends in’ materials and methods 
tlong with research eflorts being made to increase 
the scope and knowledge of the plastic tooling field 

V. V. Lindgren, technical director of the Ameri 
can Cyanamid Co, poses the question What Are 
Plastics Because there is an infinite variety of 
families of plastics, the author attempts to indicate 
where the various types should be used as tool ma 
terials, He deseribes the characteristics of plastics 


that are ady intageous and those that are disadvan 


Delmonte 


LEWIS F. BOGART, sales engineer for Tool Chemical Co. of 
Detroit, is a 1951 University of Detroit graduate in mechan- 
ical engineering. He completed a cooperative course with 
Chrysler Corp., during which time he was assigned to many 
of their development labs. After a year with Design Service 
Co., Detroit, he entered the plastic tooling field, and has 
since been engaged by The Marbiette Corp., Long Island 
to sell and service users of plastic tooling materials 


WALTER J. ARRUFAT, associate engineer in IBM's too! 
engineering department, has had 18 years of tooling experi- 
ence with that firm. During that time he has given several 
seminars on plastic tooling for company employees in Endi- 
cott, Poughkeepsie, and Kingston. He has also taught tool- 
makers’ shop mathematics and factory workers’ shop subjects 
A member of ASTE’s Binghamton chapter, he is also on the 
Steering Committee on Plastic Tooling for the Society's 
Research Fund. He is now investigating low-cost tooling 
for IBM 


tageous, so that each class of materials can be used 
intelligently. 

Rather than dwell on methods of preparing tools 
or using them, Lewis W. Bogart, sales engineer! 
with Tool Chemical Co. of Detroit, gives in his Tool 
{pplications of Plastic Materials, an over-all picture 
of the uses to which plastic tools are currently put 
Such tools include holding fixtures, locating fix 
Lures, inspection fixtures, ete, 

The Fabrication of Plastic Tools, by Lloyd J. 
Oye, marketing director of Rezolin, Inc., deals 
with the major factors ef how to select and apply 
plastic tooling materials for optimum results. The 
basic methods of making plastic tools are discussed 
is well as numerous specialized techniques that have 
been developed over a period of years. All points 
are illustrated with the aid of photographs and 
diagrams of actual applications , 

Inasmuch as there are practically an unlimited 
number of combinations of the several components 
that make up parti ular tooling plastic formula 


tions, John Delmonte, of Furane Plastics, Inc.., 


Arrufat 


JOHN DELMONTE, president of Furane Plastics, Inc., of 
Los Angeles, graduated from New York University’s college 
of engineering, and received his M.S. degree from Massa- 
chusetts Institute of Technology. His technical experience 
includes work as assistant engineer for the Sunbeam Electric 
Co. and technical director of Plastics I. T. Institute. The 
author of three books covering the fields of plastics and 
adhesives, he is affiliated with SPE, SPI, ASTM and ACS 


GEORGE M. RICE had 18 years of experience with Ford and 
Lincoln-Mercury before becoming sales manager for Renaud 
and Ren Plastics, Inc., Detroit, in 1953. He frequently spoke 
on new ideas and methods before technical organizations 
including ASA’s New York group. After attending Wayne 
University, Walsh Institute of Accounting, and Dearborn 
General College, he gained practical knowledge of the elec- 
trical field with Electromaster, Inc. In his present position 
he counsels on the use of plastics in mass production and 
directs the marketing of Ren plastic 
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describes the methods by which specific properties 


can be achieved. He shows the interrelationship 


between quality control raw materials, effective 
formulation procedures, and precise control of tem 
peratures and quantities, and describes the fun 
tions of the various components, u his paper on 
Control of Physical Properties 

In addition to describing the ease with which 
plastic tools can be modified or repaired, Benjamin 
Sokol’s The Repair of Plastic Tools covers a good 
many of the causes of damage to plastic tools, and 
indicates operating procedures by which such dai 
ive tall bye minimized, The author who Is 
nected with Republic Aviation Corp., looks at the 
economu and “urgency” aspects ol plastic to 
repair, weighing the 


of the to 


original and replacement ( 
| against the cost of repair and the rela 
live importance of the part involved 

Elliott Dorman, of Ciba Co., Ine., discusses 
What Properties Are Available in Plastics? His 
paper defines terms used to describe mechanical 


chemi il and electric al properties ot enyvineering 


Juras Lindgren 


APPY JURAS, consultant with the Bakelite Co., has been 
associated with the tooling field for 18 years, chiefly in air 
craft and automotive design. The past five years he has 
devoted to plastic tooling. He is currently doing independent 
consultant work on plastic tooling problems and the develop- 
ment on new materials and methods 


VINCENT V. LINDGREN, technical director of the Plastics 
and Resins Div. of the American Cyanamid Co., took his 
undergraduate work at DePauw University, where he gradu 
ated in 1941. At Purdue University he took his Ph.D. degree 
in 1945, and post doctorate work in 1946, before joining hi: 
company that same year 


LLOYD J. OYE spent eleven years as field inspector, field 
engineer, West Coast manager, and manager of field engi 
neering with Magnafiux Corp., before joining Rezolin Inc 
Now marketing director for that company, he served in 
World War II as General Staff Corps Officer after attending 
the University of Minnesota. He is active in professional 
socieities, belonging to ASM, ASME, AWS, ASTE, SPI and 
SNDT 
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plastics materials. Because a wide range of prop 
erties is available among the various plastic fami 
lies, and among various formulations within a sin 
vle family, the author describes the influence of the 
various components available to the plastics com 
p) vunder. 

In his paper covering Plastic Tooling for Small 
Parts, Walter J. Arrufat, of IBM Corp., presents 
oncise and clear descriptions of the various tech 
niques used to construct plastic tools. In addition, 
he indicates the high utility of plastic tools even for 
the production of small parts. His discussion is 
extremely well illustrated 

The fact that plastic tools can be easily repaired 
1 modified is one of their greatest advantages. The 
subject area can be cut away and rebuilt, or can be 
sanded and cleaned by bonding a new surface coat 
George M. Rice, of Renaud Plastics and Ren Plas 
tics of Lansing, describes these two methods in his 
paper Plastic Tools Can Be Modified or Repaired 
ind indicates under what conditions which of the 


nethods should be used 


Sokol Dorman 


BENJAMIN SOKOL, supervisor of the Nonmetallic Mfg 
Research and Processes Dept. of Republic Aviation Corp., 
Farmingdale, N. Y., joined the company in 1950. His job 
deals largely with the design and development of plastic 
tooling and parts. He had formerly acted as plant manager 
of Beautigiass Plastics Co. and, later, Lustra-Cite Industries, 
Inc. Holder of a bachelor’s degree in chemical engineering 
from Yale, he is active in ASTE, SPE, SPI, ASTM, and 
AICHE 


ELLIOTT N. DORMAN is assistant technical sales manager 
of the Plastics Div. of Ciba Co., Inc., working with epoxy 
resins. Prior to joining Ciba, he was sales engineer for 
Catalin Corp. of America, and concerned with cast phenolics 
and molding powders. A chemical engineering graduate of 
Columbia University in 1949, he also attended Syracuse 
University’s College of Applied Science. Active in various 
technical groups, he has authored several papers and articles 
on epoxies 





MARCH 23 


Of Special Activities Requiring Advance Registration 


SATURDAY 
6:00 p.m 





MARCH 25 





MARCH 26 





MARCH 27 





MARCH 28 





MONDAY 


TUESDAY 
8:30 a.m 


8:30 a.m 
1:15 p.m 


2:15 p.m 


WEDNESDAY 
8:30 a.m 


8:30 a.m 


1:15 p.m 





THURSDAY 
10:00 a.m.-5:30 p.m 


Honor Awards Dinner 





Tour No. 1 Reed Roller Bit Co 
Limit 150 persons 


Tour No. 2. Oil Well Drilling Rig 
No limit 


Silver Anniversary Social Hour 


Silver Anniversary Dinne: 





Tour No. 3. Mission Mf 
Limit 150 persons 


Tour No. 4. Hughes Tool Co 
Limit 40 persons. 


Tour No. 5.. Schlumberger Well Surveying 
Corp. Limit 150 persons 


Tour No. 6. Hughes Tool Co 
Limit 40 persons 





Tour No. 7. Cameron Iron Works 
Limit 150 persons 


Tour No. 8. Hughes Tool Co 
Limit 40 persons 


Tour No. 9. W-K-M Mfg. Co 
Limit 150 person 


Tour No. 10. Hughes Tool Co 
Limit 40 person 





Rodeo and Barbecue 

{Barbecue entertainment and complete west 
ern rodeo compliments of Houston chapter 
members. Children under 12 years admitted 
FREE (except for transportation) 
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Announcement of the theme of ASTE’s Silver Anniversary Technical 
Meeting and Convention has been released—A Better Life Through 
Creative Manufacturing. Included in the program will be plastic and 
ceramic tooling symposia, technical papers and panels. Subjects will 
range from new advances and rolling techniques to machine tool selec- 
tion, machining and grinding. A GETTER LIFE THROUGH CREATIVE MANUFACTURING 





@ RECISTER NOW FOR ASTE’S SILVER ANNIVERSARY MEETING AT HOUSTON 


Complete the attached form and mail it to ASTE Preregistration, 10700 Puritan 


Detroit 38, Mich., enclosing your check or money order in full amount 
NO MAIL RESERVATIONS ACCEPTED AFTER MARCH 15, 1957 
NO REFUNDS WILL BE MADE AFTER MARCH 15. 1957 


Dp 


Preregistration Form MAIL 17 AMERICAN SOCIETY OF TOOL ENGINEERS 
Silver Anniversary Meeting 25th Annual Meeting 
Preregistration Department 


10700 Puritan Ave., Detroit 38, Mich 


| wish to preregister for ASTE’s Silver Anniversary Meeting. My check (or money order) in the amount 
of $ is enclosed covering items indicated below 


Note: When registering for others, include their names and addresses on an attoched sheet 


No Item Price 





Convention Registration Fee $2.00 
Honor Awards Dinner 7.00 
Silver Anniversary Social Hour 2.00 
Silver Anniversary Dinner 8.00 


Plant Tours 


| 
123456789 0 


Rodeo and Barbecue 


Rodeo and Barbecue for children under 12 years 


Rodeo and Barbecue Transportation 





Silver Anniversary Collected Papers” 5.007 


Plastic Symposium Papers” 3.00" 


Ceramic Symposium Papers* 3,00 


Remittance 


Name 


Mailing Address 


Hotel room reservations should be sent directly to Shamrock-Hilton Hotel, Houston 1, Texos 
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Exciting and entertaining week-long activ- 
ities planned for ASTE wives who accom. 
pany their husbands to Houston, March 
23-28, 1957. 


The Tool Engineer 









the ladies will like HOUSTON 


SATURDAY, MARCH 23 
2-4 p.m. Ladies Reception, Shamrock Room 

















SUNDAY, MARCH 24 
a.m. and p.m. Ladies Open House, Houston Hospitality Suite 




















8:30 p.m. ‘*Romance of Oil,’’ Emerald Room, mixed gathering. Spon- 
sored by the oil industry information committee, this pro 
gram will include Speaker Lyle L. Payne, assistant vice 
president of engineering, Hughes Tool Co.; a colored movie, 
‘Evolution of the Oil Industry’’; and ‘‘The Magic Barrel’’ 
act. 





MONDAY, MARCH 25 


12-4:30 p.m. Houston Flower Tour. A tour of Houston's famous azaleas 
and redbud trees in bloom, beautiful Houston homes, and 
other points of interest. Transportation, $2. 








5 p.m. Silver Anniversary Social Hour, mixed gathering around the 
pool. Tickets $2. See order blank on page 141. 

























Silver Anniversary Dinner. Dinner and simultaneous installa 
tion of over 1100 ASTE national and chapter officers by 
closed circuit audio broadcast. Tickets $8. See order blank 
on page 141. 


6 p.m. 





TUESDAY, MARCH 26 


9-4:30 p.m. Trip to historic San Jacinto Battleground, site of Texas’ 
successful struggle for independence from Mexico. Nearby, 
the final resting place of the famous battleship ‘‘Texas.’’ 

Seafood luncheon at San Jacinto Inn. Tickets $6. 








WEDNESDAY, MARCH 27 


9-4:30 p.m. Houston shopping, a western style show, luncheon at a lead. 
ing store, more shopping, and trips to world’s largest subur- 
ban shopping center, Gulfgate. Transportation, luncheon, $5. 








THURSDAY, MARCH 28 
10-5:30 p.m. 
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Muskegon Initiates 
Student Industry Day 


December 1] marked the date of Muskegon ch ip Co Manning. Maxwell and Moore. | 
ters Student Industry Day, when 240 senior students Mig. Co Warren Paper Ce and Nou 
from four local high schools attended plant tour Bore Warner Corp. Other plants 
sessions and discussion panels, and were dinner Sealed Power Corp.: Bennet Pump Di 
guests of the local industrial managements Wood Co.: Keller Tool Co ind Challes 

Ihe students, representing Muskegon High Co. The companies Conducted tours of 1 
School, Muskegon Heights High School. Catholic ties and held question and answer forums alterward 
Central High School, and Grand Haven High School \fter attending a dinner at a local restaurant as 
were selected by the school personnel after voicing guests of the plant managements. the students re 
their desire to take up some form of engineering a turned to the schools where ASTE discussion pane 
their profession were set up for the purpose of briefing the prospec 

Plants in and near Muskegon which participated live engineers on the opportunities and challes 


in the program were: Brunswick, Balke-Collendes in the various fields of engineering 


greater new york 


sponsors automation course 


Partial and integrated automation will be ana 
Co Inc 
Automatic Productior 
Greater New York chapter's education committee in [BRM 1 ry 
’ ime y 
cooperation with New York University Hopper and Vibrat 


lyzed at the L3-week technical course sponsored by 


Designed by Louis Wertman, chairman of the W. McKinsey. Syntron (¢ 
‘ ne bad | 4 Le) tt rr ‘ ‘ N i t \ re ‘ 
hapt I lucation mirmnitt ind Walter liddl Cleese Olt cit an Wb, be 


le wesident of Production Tool & Methods Co 
", pe ident a Caowen " v— starting February 15 195% ind ending 


the course will include lectures and demonstrations ; 
1957, exclusive of holidays 


Members of ASTE, as well as nonmember 


ire qualified design and manufacturing en 


ol problems and solutions concerned with automa 
tion in the helds of electronics and mechani 


Topics under discussion will be 
ind their management. will be able to register 
Appl tition of Computers to Automat 


A. Ht. Huhnel, The Austin Co 
Application of Punched Card to Automatic P Requests for information and registration should 
I. B. M. Applied Science Di  ccaity tie ilies sad Milieaiaciaaes Mia ate Ba 
ee ee ee — sity, Division of General Education, 1 Washington 


duction > 
Dr. W.f unning! im, American Bosch — New York New York 


Automatic Proce hquipment De n Other courses offered at the university us 
Wayne HH. Folger, The Heald Machine Ce sponsorship of Greater New York chapter 
Pneumatic and Hydraulic Actuating and Work-hand 


pli itions will be ace pled in the order received 


methods in motion study quality control: produc 


Devices 
Hale Cadieux 


Application of Multiple Spindle Drill Heads and 


tion planning and control; tool design IL (dis 
sign); abrasives: technical drawing and 


turing Devices mathematics 














Macomb 


Drawing membership from the northeastern sec 
tion of the Detroit area, ASTE’s 142nd chapter, 
Macomb, was chartered on December 6 

Ernest Hall received the chairman’s pin from 
Past President Leslie Bellamy. Marvin Bunting 
staff administrator, presented the membership kil 
Director Charles Smillie, the allocation check: and 
Past President T. B. Carpenter, the chapter baby 
bottle 

Harry k. Conrad. ASTE executive secretary. gave 
a talk and introduced President H. C. MeMillen who 
presented the charter. 

Mr. Hall later introduced Judge Alton Noe, who 
welcomed the chapter to the area 

Among those attending were Detroit Chairmar 
Lenard Lovings; Andrew Forster, Oakland County 
chairman; and other past chapter chairmen. Also 


in attendance were several industrial leaders 






Long Beach 
City College 


Iwenty-two students from Long Beach City Col 
lege, Business and Technical Division, recently be 
ime charter members of the new Long Beach stu 
dent chapter 
Among the 110 people attending the chartering 
were: Dean J. E. Hollingsworth, who gave a wel 
coming address; featured speaker of the progran 
F.C. Preator of the National Education Committe 
Wayne Ewing, national vice president, who chat 
tered the chaptet ind installed new oflicers; and 
R. FE. Garliss, Long Beach chapter chairman 
Others in attendance were San Gabriel Chairma: 
Lincoln Mager; San Fernando Chairman Al Reno; 
San Gabriel Education Chairman Robert Edgecomb 
Dr. L. E. Cook and Ed Cutler of the National Educa 
tion Committee 
\ group of Long Beach officers and various school 


il d eity othe ils were also present 
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Looking on as Chairman Eldon Hall displays Macomb 
chapter’s new charter are, from left: Richard Clark, 
secretary: and C. W. Phelps, second viee chairman. 



































Sillick Steinback of Chrysler's jet engine plant, 











received a years membership in the new chapter in 





recognition of his invention of the diving bell which 





is used in submarine rescue work 





knthusiastic chapter oflicers believe the area will 











upport a rapidly yrowing membership 









hapters 


























































































Pietured at Long Beach City College chartering from 
left are: John Hall, newly elected chairman; R. E 
GCariss; Prof. F.C. Preator; Dean J. E. Hollingsworth 
ind Wayne Ewing, national vice president. 







































Tooling Techniques 
Topic at Rochester Panel 


Rochester chapter joined with the 
National Association of Tool and Dis 
Manufacturers December 3 to present 
one of the year’s most successful meet 
ings, a panel discussion on “Tooling 
lechniques.” Moderators were G. Cur 
tin, Navy Ordnance Div. of Eastman 
Kodak Co., and L. | Minges, of the 
VW p Stein Co The following subjects 
were covered by panel members: “Dies 
by G. N. Bader, Rochester A and B Co 
‘Jigs. Fixtures, and Special Machinery 
by Helmut Walter Alliance Tool and 
Die Corp.; “Serew Machine Tooling 
by H. Gilbert, Jet Tool Co ind “Gages” 
by Chauncey Newton, Anderson-Newton 
Sales Engineering Co Floyd Weed 


CHAPTER 


INDIANAPOLIS—Ladies night Christmas party dinner is here 


Indianapolis members and their wives at the Antlers Hotel John I 


shown being served to 


Young 


Hartford Hears Talk 
On Grinding 


Dr. | . Tarasoy if the National 


bditorial Committee, presented an ad 


Steam Power Topic Metal-Forming Talk 
at Benton-Harbor at Hendrick Hudson 


John Longly of Babcock & Wilcox Seventy members met at the Circle 
, Beaver Falls, Pa., spoke on the subject Inn, Lathams, to hear guest speakers 
dre on the topie “Grinding the Low a ; ' > 
‘ . of “Steam for Power at the Benton from the V & O Press and Henry & 
ibility Materials Following Dr 


Harbor-St. Joseph meeting in Decem Wright review the history of metal form 
talk on the theoretical and 


ber. A sound color film “New Develop ing. Parts formed in progressive dies 
ide of the problem Clifton 


{the \ | | ments in Steam Power” was followed by were exhibited, and a film was shown 
erson Oot the Norton Saies rng 


i panel discussion on nuclear power of improvement and versatility of high 
Ihe pt pre ented typical opera 


ind possible practical advantages speed dieing machines 


Orvis | lohnson Ernest J Heyman 
Cofles peaker of the evening was 


on ind resultant recommendations 


John Ryan of American Airlines, who 
presented the film The Mercury,” 
which deseribed the making of reserva 
tions through to preparation and flight 
on a DC.7 from New York to Lo 
Angele VM. Newbury 


LIMA-——Shown at the December dinner 
dance and ladies night festivities are 
from the left: Vincent M. Spahr, chair 
nan of the National Constitution and PEORIA- 
Ky-l 
lose 


~The December meeting was devoted to a student program, with H. W. High 
ws Committee, and his wife: the writer, vice president of Fanstee] Metallurgical Co., shown at the 


, lectern above, speak 
hh Weigels: the John Rentzes: and 


ng on the metals field. Interested hsteners are Wm. Logue, student advisor; R. Van 


l 
John Robertson George Jlohoske Rossen, technical chairman; Wm. Myers, student group chairmar G. K. Davison 
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Hamilton Hears 
- DPD = 
of Power Project 
“The St. Lawrence Power Project” 
was the title of the talk given to Hamil! 
ton members by L. L. Mullen, munici 
oficer of the Hydro 
Kleetric Power Commission of Ontario 
Mr. Mullen pointed out that increasing 


pal information 


ds have made it necessary 
mission to expand its ta 
cilities \t the present time six hwdrau 
plants ar inder construction. The 


ants a Fall 


iwrence River are the largest and will 


ind on the St 
| 
nerate 2,000,000 horsepower. Exist 
steam plants are also being enlarged 
has been made on a small 


plant near the Chalk 
Russ W ilson 


news and views 


-ANSING 
Davis, right, an authority on gadgets and 
president of the National Gadget Manu 


facturers Association, points out an inno 


Feature speaker Donald L 


vation to Chairman Glenn L. Crippen and 
Emcee John Demmer at the chapter's 
" yrar R. |]. Krumrte 


lads night 


Springfield, Mass. 
Visits Armory Museum 
\ total of 


thie Springheld 


5 members and guests of 
Massachusetts chapter 
the gun and armor collection at the 
nyeheld Armory s 
\ Ve ICOIE 


museum Decem 
iddress was made 
iorys commanding ofhcer 
Ludlam, who talked briefly 

objectives 

Featured speaker of the evening was 
irms expert Otto von Lossnitzer, whose 
talk “Modern Aircraft Weapons,” based 
chiefly on the “Vulcan 
fire aircraft cannon, was illustrated with 


M Johnson 


6-barrel rapid 


slide s and movies f 
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ROC KFORD—Entertainment for the annual ladies night Christmas party was pro 
vided by the Eddie Rice Trio, standing with Chairman Joel A. Jannenga. Mrs, Jan 
nenga is seated, at right, with Program Chairman and Mrs. Clifford Lundquist. Also 


on the program was the mentalist Mac Murray L. E. Geiger 


New Precision Measurement Technique 
Shown with Optical Transit at Oakland County 


\ new method ol precision measure irement 1 used to realize 


accurate 
ment utilizing the accuracy of the op ilignment for machine tool erection and 
dese ribed by Ni ( in pection ; 

Anderson of the Charles Bruning Co. at Following the slide Mi Anderson 


the December technical ses whose company is the exclusive distri 


tical transit wa 


ion of Oak 


land County chapter butor for Brunson optical instruments 


\ sound movie depicting the origin gave a demonstration of optical tooling 


of optical tool engineering introduced instruments showing the features re 


the program It showed the shortcom ponsible for their accuracy in align 
ings in present methods of measurement! ment, squaring and leveling. Seale mod 
and alignment, which lack needed a els ot a complete opt al tool elup 


curacy in the construction and in per with instrument stands and tooling 


tion of aireralt jig ind fixtures. Col bars, were on hand for him to demon 
ored slide provided illustrations of a trate the 


where opt il meas yu ‘ vy ti 


solutions of actual problem 


variety of situat sudience 


HAMILTON DISTRICT—Past chairmen who were recently honored by the chapter 
are: back row, left to right, F. C. Johnson, W. M. Shaw, C. E. Bulmer, G. Gilmour, and 
J. M. Snyder. Front row from left are: W. A. Dawson, G. Hall, G. Churchill, and 
C. A. Fisher —Russ Wilson 
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LONG BEACH 
Paul 


Posin 


ATLANTA—Shown with their 


I—An exce 
J. Robins 
vy with hin 


tek eld 


American Art Metals; F 
M. Eidson, Southern Spring Bed Co 


H Ulrickson 


Lockheed 
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llent presentation on 


mm, ght, of 


Brown an 


are, from left: ¢ 


engineer w 


A Anderson 


Aircraft; E 


LOS ANGELES—Past chairmen of the 


dance. From the 


Ralph Chrissic 
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left, they 


Paul Slater 


and Wayne 


th Nelco 


and Edward 


H. T. Walker 


D 


L. Walker 


I 
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Cutter 
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Design and Application” was 
d Sharpe 
McNealy 


athhate membership plaques are 


Pram of 


Walker 


at Long 


program 


and R. E 


Be 
om 
G 


ach’s Dec 12 
umittee chair 
ariss, chapter 


D. B. Welty 


from left: Ted Green, 
Southern 
Walker Die Tool & Engrg Co 


Saw Service 


Die Tool & Engrg. Co 


l 


( 


Volherding 


chapter get together at the Christmas dinner 
Arthur Denis, Carl Almquist 


are Jacob Walkey 


KE wing 


Ed Riddle, 


nati 


nal vi 


€ 


pre sident 


Gene Graht 


Milwaukee Speaker 
Discusses Ceramic Tools 


[he history and present industrial 
uses of ceramics was the topic of discus- 
sion at the recent meeting at Milwaukee 
Speaker | Kibbitt, sales engineer of 
the Carborundum Co.’s Stupakoff Div 
told of the application of ceramics in 
electrical insulating materials, and as 
long-lived tips for cutting tool He 
mentioned one of the advantages of the 
ceramic tool bit, which has a hardness 
equivalent to that of sapphire, as the 
fact that, since it is nonmetallic and 
chemically inert, metal from the work 
piece cannot weld itself to the tool bit 

The nontechnical portion of the pro 
gram was devoted to the community 
singing of Christmas songs. led by a 


barbershop quartette Walter Behrend 


SAN FERNANDO VALLEY — Repre 
senting the Norton Co at a recent 
meeting were Harry Brestlin, left, and 
Speaker Robert Hamilton, who spoke on 
the use of diamond grinding wheels on 
carbide tools. He compared old types of 
wheels with modern diamond wheels and 
described the advantages of the latter 

A. |. Soares 


Executive Night at 
Chautauqua-W arren 


Chairman Cleon | Douglas intro 
duced William Moreland national =e 
retary, who spoke on the past history 
growth and future plans of ASTE on 
the national and chapter level. He 
stressed the part each chapter will play 
in carrying these plans to completion 

Past chairman Robert J. Wilson in 
troduced the technical Spe iker | I 
Burro, supervisor of technical service 
Durez Plasties Div Hooker Electro 
Chemical Co. Mr. Burro used slides to 
illustrate types of plastics used and 


typical applications Walter Carlson 
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Latest in Grinding 
Described at Racine 


Spe iker of the Racine 
chapter's recent monthly dinner meeting 
Ripple 
Carborundum Co 


“What Is New in 


)f the four new 


evening at 
was John sales engineer for 
whose subject was 
Carbide Grinding 
grinding methods de 
scribed, the first was electrolytic grind 
ing. which has 


produced savings of 


ninety percent on diamond wheels 


Mr. Ripple 
process, used to obtain odd shapes and 
carbide and the 
method, using 


covered also the Elox 
holes in ultrasonic 
a vibrating tool to create 
He told of 


grinding with its 


odd shapes in hard material. 
high speed metal bond 
high surface speed, heavy coolant sys 


tem ind greater horsepower require 
ment which produce excellent results 
with high savings on diamond wheels 
Seventy-five member and guests at 
tended the technical session and dinner 


f. J. Michna 


SOUTHEASTERN MASSACHUSETTS 
—Chairman Ralph Manchester is shown 
presenting an associate membership cer 
tificate to Raymond Boynton, represent 
ing General Electric of Mass 


LaBroad 


Taunton 


—E. L 


Northern New Jersey 
Hears Education Panel 


The place ot the technical and voca 
tional high school in our education 
tem was the topic of discussion at a 
recent Northern New 
session. The three 


Jersey technical 
speakers who voiced 
Harold Weideli 
Vox a 
Morganroth 


director of the Essex County Vocations 


their opinions were 
director of the Bergen County 
tional System; Dr. George 
Schools ind Armend Rehm, director of 


practical arts, Newark Board of Educa 


tion 
It was the opinion of the pane! that 
the vocationally trained technician, and 
ision courses for industrial person 
part make up for the 


nigvineecrs 
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OAKLAND COUNTY—Optical tooling was the subject of the 


Chapter Secretary 


December meeting 
Charles Bay ‘tries out the 
irement, while M. ¢ 


strated the tec hnique 


optical transit, responsible for this 


method of precision meas Anderson of the Charles Bruning Co., 


who demon 


manipulates the instrument. Vice Chairman E. C 


shy 
WS ig 


Jarnhart looks on at right 


SN 


be whe > 


WINDSOR—Ellsworth Stay of Modern Industrial Engineering, 
left, spoke on “Deburring 


Detroit, third from 
an audience of 150 at the 
December meeting. Shown with him are, from left: W. N. Moore, vice chairman 
D. M. Duncan Chairman E. A. Clifton; and Phil Harry and 
Paul Stein, both from the speaker's com; j -j 


and Gear Chamfering” before 


ponsor of the meeting 


Challoner 


WORCESTER Member nd wives showr 


dinner dance at m left 


1 awaiting the start of the annual Christmas 
Treasurer A. S. Hamilton and Mrs. Hamilton; 


Chairman 
and Mrs. I ras and Vice Chairman and Mrs. J. ¢ Lalor 


Leon F. Miller 
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Akron chapter attended its annual 
istrnas dance at the Firestone Coun 
Club. Dick O'Dea and his commit 

ee organized the dance 

Buffalo-Niagara Frontier held it« 

nual Christmas party at the Park 

Hotel. One hundred ten couples joined 
the social hour, games and dancing 

Calumet Area chapter heard Robert 

I Pearse Worthington 


peak on developing tool engineers into 


Associates 


executive ind how to recognize execu 
tive ability. Coffee Speaker, Chairman 
I) MacGregor discussed What Is a 
lool Engineer” before a large audience 

Robert Knight, metallurgical engineer 
Steel, spoke at the 
Chautauqua-Warren meeting on th 
heat treatment of tool steels 


from Crucible 


carbon 
steel and its limitations. He pointed out 
that temperature controls the change of 
ferrite and carbon to austenite and, in 
cooling, the austenite converts to mar 
tensite, giving hardness in tool steel 

Chicago chapter enjoyed a grand 
(liristmas party, including a smorgas 
bord dinner and dancing 

One hundred fifty couples attended 
Dayton « hapter’s annual Christmas din 
ner and danee 

Detroit chapter was 


stanley Brandenburg 


addressed by 
Monarch Ma 
chine Tool Co. on the problems ama 
chine tool manufacturer encounters in 
carbide turning. Prior to his present 
position as vice president of sales, Mr 
srandenburg represented his company 
in the United States, Canada and Eu 
rope 

Eugene V. Grumman, general super 
intendent, The Bullard Co., gave a talk 
Machine Tool 
‘to Fairfield County. Profes 


or Andrew IL. Peterson from the Univer 


on “Training with the 


Industry 


ity of Bridgeport spoke on “Tool De 
ign, Research and Control,” after 
which a film, “Yankee Tool Market 
yas shown 

lwo hundred Kalamazoo chapter 
members heard the “Story of Measure 
ment,” supplemented with slides and a 
display presented by The DoAll Co 

Lacie night at Lansing featuring 


t authoritv Don | Davis. was also 


TWIN CITIES—Mr. Dickman, technical 
representative of Dow Corning Corp 
chats with Chairman Phil Armstrong 
after delivering a talk on silicones in the 


—CClifford Gaudette 


metal industry 
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chips an 


highlighted by the presence of ASTE 
National Director and Mrs. William A 
Thomas. Mr. Thomas is superintendent 
of Ford Motor Co 

Ihe subject of carbide dies was cov 
ered at the January 3 meeting of Little 
Rhody by Donald E. Oberg, president 
of the Oberg Mfg. Co., 
Va Introductory generalized remarks 


Inc., Tarentum 


were followed by the showing of three 
dimensional! slides illustrating all types 
of carbide dies, accompanied by a run 
ning commentary on each dic 

“Basic Considerations in Aluminum 
Forming” covered by E. V. Sharpnack 
of Reynolds Aluminum Co. was the 
technical topic of Long Island chapter's 
December meeting 

Merrimack Valley recently 


Lester Noyes, nuclear project engineer 


heard 


from General Electric’s East Lynn plant, 
talk on the processing of uranium from 
the mine to the consumer A sound- 
color movie titled “The Petrified River” 
was also shown 

The vice president of Cincinnati Mill 
ing and Grinding Machines. Inc., Carl 
M. Beach, discussed “The Importance 
of a Planned Replacement Program” at 
the January 8 meeting of Muncie « hap 
ter. Slides and films accompanied his 
talk 

William H. MeMakin, representing 
the Metallizing Co. of America. present 
d a series of slides and a practical 
demonstration on the numerous applica 
Nebraska’s 
December chapter meeting. After the 


tions of metallizing at 


dinner members adjourned to the 
American Machine Worke where Mr 
Me Makin 


af ron 


presided at the technical 


Fox River Valley 
Hears K. W. Donle 


kK. W 


engineering for the Tube 


Donle, manager of product 
Reducing 
Corp.. was guest speaker at Fox River 


Valley 


ect of tooling for the manufacture of 


November meeting on the sub 


eamless steel tubing 

Mr. Donle has studied the application 
of tubing in various industries. In line 
with this he has followed closely the 
development of various fabricating pro- 
cedures applicable to tubing products. 
Supplementing his talk was the showing 
of the current television sound film 


R Ke ck 


release “Operation Success.” 


d chatter 


The film “Operation Push Button” 
was presented at a recent Niagara Dis- 
trict meeting by A. K. Godden, technical 
Bellows 


Devices of Canada, Ltd.. 


representative of Pneumatic 
Toronto At 
the conclusion of the film, there was 
set up a panel of actual working devices 
which members could operate firsthand 
to better illustrate the various applica 
tions 

December Robert S$ 
Hahn, chief of research and develop 
ment at Heald Machine Co., to speak 
before the Northern Massachusetts 
membership. He 


brought Dr 


rational 
methods for analyzing various chatter 
patterns in order to lead investigators to 
the source of trouble. He also described 
the improvement of 
ground surfaces through vibration con 
trol. 

The Annual Stag Yuletide Party of 
Philadelphia chapter brought approxi 
mately 300 tool engineers and their 
associates together on December 13 at 
the Penn-Sherwood Hotel 


discussed 


machined and 


Party fare 
preceded an entertainment-packed eve- 
ning 

Phoenix toured the 
Reynolds Metals aluminum extrusion 
plant on December 10. The two-hour 


members 


trip took them from the raw materials 
department through the cast house 
extrusion, finishing, tube mill, and 
shipping departments, and the machine 
shop Especially interesting was the 
electronic tester for locating internal 
flaws in extruded shapes 

Despite blizzard conditions in Port- 
land, Ore., on December 7, sixty chap 
ter members attended the third annual 
Christmas dinner and party. Dancing 
and professional entertainment followed 
the dinner 

Racine chapter’s annual fall dance 


was held November 30. with seventy- 


HOUSTON—A happy group of ASTE 
members and their wives are shown at 
the annual ladies night ahd Christmas 
dance which drew a record attendance 
of 236 peopl —George Bo-Linn 
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five couples enjoying the music of Glen 
Jensen's orchestra. Ladies were pre- 
sented with Christmas gifts, and a 


Swedish smorgasbord concluded the 
evening 

“Coated Abrasives,” a film prepared 
by Behr-Manning Co., was presented by 
Messrs. Lehde and Klingsmith to San 
Antonio members at their December 
meeting. James Frix, professional engi 
neer gave 1 short description of the 
possible applications of the ASTE Hand 
book, and ended his talk with an out 
projected programs for the 


line ot 


chapter during the coming year 


heard 


Santa Ana Valley chapter 


John Gibson, product manager for 


Reliance Magnesium Co 


slide-illustrated 


present a 
program on magnesium 
tooling at its recent meeting. At their 
previous meeting National Vice Presi 
dent Wayne Ewing and Walter Kasse 
bohn, executive vice president of Mar 
chant Calculator, spoke at the executive 
night program 

\ discussion of “Barrel Finishing as 
i Precision Manufacturing Process” 
was heard by members and guests of 
Santa Clara Valley chapter December 
ll. The subject was covered by Ray M 
Krieger, Pacific Coast manager of the 
Almeo Div. of the Queen Stove Works 


Albert Lea, Minn 


Southeastern Massachusetts heard 
J. Adams Holbrook, who is both pur 
chasing agent for Morgan Construction 
Co., Worcester, and a teacher of ma 
chine design at Worcester Junior Col 
lege, speak at their recent gathering 
His subject covered what an employer 
requires of college graduates, and what 
local ASTE chapters can do to con- 
tribute to the development and educa 
tion of engineering students 

“Dimensioning and Tolerances” was 
the title of a technical talk by H. H 
Katz, vice president and training direc 
tor of Allied Institute of Tec hnology al 
i recent technical session of the Seuth- 
east Kansas chapter. A well-qualified 
speaker on the subject, Mr. Katz has 
devoted eight years of research to de 
velop a scientific basis for standardiza 
tion, dimensioning and tolerancing 

Dinner, dancing, and professional en- 
tertainment were on the bill of fare for 
the 490 people present at Tri-Cities’ 
ladies night dinner dance. Gifts for 
the women present were in the home 
iccessory category 

John Balint of Avco Mfg. Co. had as 
Metals” at 
Williamsport’s December meeting. He 
tressed the fact that improvement in 


his subject “Tools and 


tooling has not progressed as rapidly as 
the improvement in jet metals created 
to withstand high heat and speeds. He 
discussed the cutting action of tools 
employed in machining these new jet 


metals, and its importance in industry 
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su 


af 

’ 
BALTIMORE—Donald Dorf, left, program committee, and James Rogers, right, are 
shown talking with Frank P. Brown, Chief of Shops Div., National Bureau of Stand 
ards. Mr. Brown discussed the 18 operating divisions, including the Office of Optics & 
Metrology, which maintains the basic unit of measure and length, mass and time. He 
pointed out that there will be a problem in the future of establishing a measure of 


hardness for the diamond Waldo Womeldort 


BINGHAMTON—Shown at the annual Christmas party, back row from left are: the 
Marucas, Mrs. Riffanacht and the Adameks. Front row from left: J. B. Riffanacht, 
the Reberts and the Kings Glyn Willianw 


is 
ERIE—Shown is 
son & Son, Inc 
history and kinds 


a group of ASTE members who heard W. G. Thomas, of S. C. John 
Metalworking with Wax.” Mr 
waxes and described the use of some of his company’s products 
in metalworking. The film of ASTE’s 1956 Tool Show and Convention in Chicago 
was shown Leo B. Weiner 


speak on 
of 


Thomas spoke of the 


151 





National 


ASTE 25th Annual Meeting and Sil- 
held 
March 25 through 27 at the Sham- 


ver Anniversary will be 


rock -Hilton Hotel, Houston, Texas. 


NATIONAL STA COMMITTEE 
bkebruary 16 


Chin igo I} 


DAKDS 
Conrad-Hilton 


Hotel 


( ha pler 
‘ ‘ 


Annon Aneta Feb My) 7 


American Legion Post 


pin 
Mich 


repre 


Saline 
lool by 


Carborundum Co 


(Ceramic Cutting 


entative ol 


ATLANTA——Feb. 11, 7 p.m 


Kestaurant 


Cherokee 


kdwin Stouten, Capital 
kngineering Co., on “Die Design and 
New Development in Dis 

BALTIMORE keb. 6. 7:30 p.m it’ the 

Club Machining With 


Sound ly (,eorge Brown 


ipervisor of Ultrasonic Div The 
Shetheld ¢ orp 


| nyineer 


Silent 


keb 14 
™ Tooling with Ceram 


Ray 


ron HaAnknonSt, Joseru 
p.m Losi 
i“ vccompanied by color slides 
Jablonski 
Div. of GI 
BincHamMtTon Feb. 6, 7 p.m., Vesta 
Legion Vestal, N. ¥ 
Thread Rolling” by C. T 
ident, Reed 


Ame rican 
Apple ton 
Rolled Threa 


Die Co 


[ht rR ALO-NIAGARA 
Buffalo Tr ip & Field Club 
ide Look at the 
tion behind the 

Keonjian 


(.eneral Eleetrie Co 


‘An In 
hduca 
lron Curtain” by Ed 
stall o 


Professional 


ward engineering 


ular ection ) 14 
Cold 


election (arbid Sern 


arbice 


Dirnow Reg 
Advanced 
Also 


Forming velop 


ment 


Crinding o 


Metallurgical Products 


Feb 14. 6:30 p.m., 


oming Meetings 


kimina—Feb. 4, 7 p.m., Mark 
Hotel. “Numericord and Recordotrol 
Method of Automating Machines and 
Equipment” by a 
(,iddings & 


I wain 


representative olf 
le wis Machine lool (io 
bone Keb » 6:50 p.m it (,} 
Robert Way, of Fin 


‘Paint 


(Lom 
munity Center 
will cover 


Machines and 


ish Engineering Co 
Processing Finishing 


De hniq it 


Keb. 8, 6 


Hamilton 


HAMILTON Dis 


it Fischer's 


rRict 0 pam 
Hotel Wil 
Millward lool and Gage 
Div. of the John Bertram & Sons Co 


Lid., on \utomatic Machine 


Pooling.” This will be members night 


liam from 


Screw 


Feb. 4 


ind members night 


HAKTPORD election of ofheers 


HupsoNn 
place to be 


Feb. 20. Meeting 
“Industrial 
and Time 
Tool Engi 
Ford Mo 


HeENDRICK 
announced 
Standards 

Tools for the 


representative of 


Engineering 
Studies as 
nee by 


tor Co 


sinc-—Fkeb. Ll, repre of the 


Inger oll Milling Machine Co. to talk 


entative 


Lima—Feb. 21, 6:30 p.m., Clemans 
Arthur Gangloff from V & 


Henry & Wright Com 


Building 
© Press and 
panies to talk 
Lone Beacu-—Feb. 13,7 Petro 

leum Club. Election of officers and 

‘Putting the Radial Drill to Work” by 
Hussey, Amer 
lool Works Co 


0 p.m 


John sales engineer 


ican 


LONG ISLAND 
den City 


Feb. 11, 8:30 p.m., Gar 
Hotel, L.I., N. Y 
Welding and Roll Planishing” by 
Harlan Meredith 
welding engineer 


blectric 


“Fusion 
vice president and 


Airline Welding & 


Feb. 8 


Slides 


Los ANGELES Scully 
ind lecture, “Put 
Drill lo Work by 


Hussey sales engineet! Amer 


lool Works Co Election night 


p.m 
Restaurant 
ting the Radial 


John 


man 


LoutsviLLe—Feb. 12, 7 American 


Legion Hall. Election of officers 


p.m 


Merrimack VatLtey—-Feb. 7, 6:30 p.m., 
Andover ( lub ; 


speaker to be announced 


Country “Ceramics ;” 


Mip-Hupson—Feb. 12, 6:30 p.m., at 
the Mirabelle, Poughkeepsie. David 
Loughlin, chief sales engineer of Air 
craft Div Tool 


Co. to and 


Giddings and Lewis 
“Numericord 


Recordotrol,” new machine tool auto 


discuss 


mation systems 


Mitwauker—Feb. 14, 6:30 p.m., Amer 
ican Memorial Hall. “Don’t 
Look Your Memory Is 


Showing” by Paul Mermer of Toledo 


| lection of officers 


Serbian 


Now Sut 


Mi SKEGON 


Inn, 


Feb. 12, 7 Doo Drop 
Tooling Plate: Its 
Properties Relative to Fabrication and 
by W. H. Magnuson, Dow 


Chemical Corp 


p.m 


“Magnesium 


Machining” 


New 


erly 


Feb. 14, 6 


Cheshire, Conn 


Wav 
Talk 
Grinding and Grinding Wheels.” 


HAVEN 0) pam 


NiacGara District-—-Feb. 7, 6:30 
Rose Villa Inn, Welland, Ont 
in Industries” by Howard Lowe 

Houghton Co 


p.m. 
“Oils 
serv 


ice engineer, E. fF 


NORTH 


(Carter 


ke b t 


5, Amon 
International Air port 


Election 
Plas 


Devcon Corp 


Texas 7:30 p.m., 


of ofheers, and “Tooling with 


tics” by John Tarvin 


NortTHERN Massacuusettrs--Feb. 19, 7 
Drill Recreation 
Be Applic ation of 


p.m., Union Twist 
Hall Athol, Mass 
Air Gaging to Production Measuring 
Problems” by Franklin Meyer, Jr. of 
laft Peirce Mig Co 


Feb. 12, 8 
Hotel | le 


Saul the 


NORTHERN New JERSEY 
The Essex House 
tion night and movie “Big 


Story of 


p.m 


Steel 


Feb. 7 
Marys, Pa 
Parts 


NORTHWESTERN PENNSYLVANIA 
Elks Club, St 


and 


6:30 p.m 
“Designs 
Feeder for 
k | Smith 


ment & Engineering Co 


Applic ition of 
Automatic Equipment” by 


pre sident 


Perry Equip 
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' 
af bruary 


En 
Phi idelphia 1317 
ding of Carbides 


d filn b 


p.m 
: Bearett Di 
by Edward 
sitol En 


Stoute 


ineering Co 


) 
2 | il Franke 
, ip 

of Renaud PI 


k on pla tic toolir 


VaLLeYy—Feb. 2] 
Restaurant, N. Holly 
"ult Radial Drill 


p.m i 
publ 
ot Bakelite Co 


, , 
Proper Perspecti ‘ 


Connell 


Al Melnick 
Pool Co. In 
talk 


Frank Haye 


nutacture and 


irbide tipped cutting 


1957 


Special tribute was paid Past Presi- 
dent Roger Waindle, president of Wai 
Met Alloys Co., by The 


Casting Institute 


Investment 
for his work in writing 
itions code of the 


work to 


the metal specihe 
Institute, and for all commitee 
which he has been assigned 


William A. 


trict, wa e-eclected for a second term 


Dawson, Hamilton Dis 


is national president and chairman ot 
the board of directors of Queen's Uni 
versity, Kingston, Ont. Mr 
i past director and national secretary 
National Profes 


ommittee and ol 


Dawson 


past chairman of the 
sional Engineer ( 
Hamilton 1) 


The Blackall Machine Too! and Gage 
Award was awarded jointly in 1956 to 
Orlan Ww. Boston, Ann Arbor, Professor 
Emeritus of mechanical and production 
engineering at University of Michigan; 
and William W. Gilbert, Schenectady, 
formerly a member of the National Edu 
cation Committee, who is machinability 
manager of GE's Manufacturing Serv 
ices De pt 

Erwin J. Kaiser, Fond du Lac, cur 
rently general manager of the Davis 
Boring Tool Div 
Machine Tool Co 


vice president in charge of manufactur 


Giddings & Lewis 


has been named staff 


y 
ing 


members 
on the 


V. Gleasman, Cleveland, won third 
prize for rede ning machinery com 
ponents tor production in gray iron, in 
the Gray Iror inders Society's 1956 
Redesign Cont 

Douglas R. Starrett, Northern Massa 
chusetts, has been appointed executive 
vice president 0 he L. S. Starrett Co 
Athol, Mas 

Richard F. Howe of Hartford, has 
been named | iger of experimental 

Research and 


ent Division of Aver 


manutacturing wu the 
Advanced Develoy 
Mig. Corp 

J. King Hoyt, Jr., 


hecome if 


Golden Gate, has 
r and member of the 
board of directors of the new corpora 
tion, A. Milne & Co., Inc He j 
tive vice president and treasure! 

John McCafferty, Rochester, is asso 


iated with the Viking Tool and Steel 


execu 


Co., Ine., re pr nting Universal ¢ yclops 


Steel Corp. o ol els. stainless steels 
ind high ter erature illoy 

Five Lou ( I 
promoted by Caterpillar 
Cecil Fenwick | 


tafl engineer at the 


nem be rs have been 
Iractor Co 
been named a pl in 
\ustralia 
plant; Howard Gilkeson is now pro 
duction manager ol the Australian 
Roy Crady has 
to buyer of tor nd machinery in the 
Mel Burdett, 
past chapter chairman and member of 


the Natior 


(_ommiuttes ‘ ed] laver of the 


plant heen promoted 


Caterpillar ; ant 


ution and Bylaws 


purchasing ot tor machines and non 


pro ! ictior 
Jack Lind 


eral foremart ! nienance at the 


Joliet pl 


t the Peoria pl int 


promoted to gen 


Albert L. Knapp, Hartford, has been 
elected to the board of directors of Pratt 
& Whitney Co., In 
ind manager of the Machinery Div 

Irvin R. Spangler, Detroit, has been 
appointed assistant sales manager for 
Machine and Tools Div. of 
lool Co 

Peter R. Noling, Rockford chapter 
has been named sales representative for 
the Machine and Tool Div. of Barber 
Colman Co. in Southern California 

Robert G. Chown, Long Beach, has 


been appointed sales engineer by The 


He is vice president 


Michigan 


leglen Engineering Co., In 

J. S. Gillespie, Detroit, acting man 
ager of the industrial diamond project 
for GE's Metallurgical Products Dept 
has been named manager of engineering 

A. H. Schott, Cleveland, has 
manager of the 
Crankshaft and Camshaft Div. of the 
Ohio Crankshaft Co 

Harry L. Armiger, Detroit, received 


one of the 


been 


ippointed general 


progress awards 


Lineoln' Are 


welding 
ponsored by the James f 
Welding Foundation 





Obituaries 


Joseph A. Deck, 


chairman of the Fort Wayne chapter 


immediate past 


at Internationa! Harvester 
Co., Bueter Road plant 


tool engineer 


Paul Wahlund, second vice chairman 
of Des Moines chapter, owner of Wah 
lund Mechanical Lab 
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produces MORE with 





REEL sD) 


©, 
REED ROLLED THREAD DIE CO.  s a leader in the field of vibratory parts 
production equipment Zoe includes feeders PEECO is contributing its share towards 
DEVELOPED Pleeco gaallae the greater capacities being achieved by new pro- 


duction equipment. We are glad to include, 


The PEECO Vibratory Part me ede (Me 
a7) pictured beve is. the feeding mechar among the companies in this field now being 


which supplies a continuous lou 


the A23 Reed Thread Rolling Ma beet ve served by PEECO, the Reed Rolled Thread Die 


PO TaiUL MY Le 


=, threads varies from 70 inches Co. of Holden, Massachusetts, specialists in thread 
ane up or ef nad On live 


outside diameter o lank and th and form rolling tools and equipment. 


number of- thread 


If you want to produce more, send for bulletin # 536 and 


ask for the name of the PEECO representative in your area. 
THE WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF VIBRATORY PARTS FEEDERS 
Ppt 
- p BEL TBIE perry equipment & ENGINEERING Co. 3 
ERIE, PA.*** DIVISION OF AUTOMATION DEVICES, INC. @D 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-154 The Tool Engineer 
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PRECISION FITTING TO AVOID CORROSION 


A plating technique called Dalic has 
been developed to overcome the prob 
lem of fretting corrosion commonly en 
countered with antifriction bearings. Us 
ing this process and materials, a tight 
uniform fit is achieved between bearing 


rings and the housing or the shaft and 


to hold the bearing Keven un 


the shaft 


in place 
der vibration it will not seize 
or cause galling 

A thin deposit of soft metal coats the 
outer surtace of the bearing rings Dur 
ing press fitting the metal conforms in 
i shrink fit ind 


between bearing and the station 


completely fille the 


space 


To get vibration-proof fit for a bearing, 
this housing is Dalic plated with 0.0002 
to 0.0005 in. of tin. Entire plating 
operation takes about 3 minutes. 


aoe 


February 1957 


There 


bearings to size 


iry machine member is no need 


to machine or grind 


, 
Four metals including tin, cadmium 


copper and silver, have been found suit 


ible for the work. Of these, tin appears 
most acceptable from all considerations 
Deposit thickness varies with size and 
type ol bearing and the service it will 
encounter. Normally 


0.0002 to 


a tin plating of 
from 0.0005 is 


Where 


can be accomplished 


satisfactory 
greater buildup is desirable, it 
sometimes by al 
ternating between various metals 

Using this means of area plating, the 
operator can plate only the section of a 
which is to re 


housing, for example 


ceive the bearing, rather than immerse 


the entire unit in electrolyte. A special 
rectifier with a finely graduated voltage 
control permit deposits accurate to with 
in 0.00005 in 
to the rectifier 


to the work 


Iwo leads are connected 
the cathode is clamped 
ind the anode to the stylus 
with which the pl 
( hoice 


styli depends on the 


iting olution will he 


applied mmong 


several types of 
irea to be plated 


Ordinarily a small air 


comparatively 
cooled stylus is used 
For the simple plating operation, the 
chucked in 
The 
lathe 
the stylus in the anode wrapped in cot 


housing, if small enough, is 
lathe ind rotated 


cathode lead is connected to the 


i low speed 


ton and the proper voltage selected on 
the rectifier After the 


been dipped in plating solution is 


cotton swab has 


held against the rotating bearing hous 
ing which has been previously cleaned 
electrically using the same Dalic appar 
atus with a special cleaning solution 
If the housing is too large for such 


handling, the same result can be ob 


tained in place by swabbing the wet sty 
lus around the periphery of the surface 
to be plated. As an alternative, the 
bearing itself may be chucked, and the 
ring surfaces plated, although precau 
be taken to 


tions should prevent ele 


trolyte from penetrating the bearing 
races and ruining them 

Under ordinary circumstances, volt 
age control is set at about 12 to yield 
an equivalent current density of 10 amp 
cle posit ob 


per sq in, The resulting 


tained in approximately 2 to 3 minute 


is dense and free of porosity 


CARD CONTROLLED LATHE 
SPEEDS PRODUCTION 


After 


mental 


more than a year of experi 


operation ol i punched-« id 


controlled lathe, results indicate it ji 


possible to speed production cycles by 


going directly from proce drawings to 


Operator places a series of punched 
into the numerical positioning 
coatrol which will direct operation of 
the lathe. This control was developed 
by G-E’s Specialty Control Dept. 


cards 





finished pieces. Experiments were con 
ducted by Sunstrand Machine Tool Co 
General Electrical numerical position 
ing control was applied to the Sund 
strand Model 14 multi-cyels single 
point pro duction lathe The se tup 
showed it is practical to punch control 
cards directly from process drawings 
From that point direct produc tion oper 
ations are possible 

In the equipment tested, suc h control 
brought about an 80 percent reduction 
in setup time on many jobs, and a con 
sequent production rise. As a result, it 
was possible to produce a wide range of 
parts on the test unit with a minimum 
of changeover time 

One man can efficiently operate as 
many as five punched-card-controlled 
lathes simultaneously, depending on the 


cutting cycle. To adjust a lathe for a 


variety of pre-programmed jobs, he Numerical positioning control is at the left of the lathe it controls 





merely changes the control eare which 
direct the machine's operation 


In a specific application, the machine 


ECONOMICAL, ACCURATE is used for general step turning. Punch 


ed « irds control the sper | nad teeds at 


PRODUCTION which it operates Using this type of 


control, the lathe has a range of eight 


OF DIES AND MOLDS spindle speeds and feed rates is Ca 
WITH THE LATEST = weather tooo alcamanemne Spames 


| 80-2025 rpm spindle peeds 


- itudin il feed 


to 29'5 Ipm lon 


DEVELOP TECHNIQUE 
FOR ‘PATTERN’ HARDENING 


Surface hardening a peculiarly shaped 


universal pantograph ; part posed i diftheult problem ot proc 
DIE SINKING MACHINE essing. The piece, a hyperbolic shaped 


roller made of AISI-SAE 1045 steel, is 


model KFI2 itely 4 


) 
approxim in. high and » on. on 


et Ont pe ‘ \ " 
Deckel die sinking machines are justly diameter n the upper and lower o il 
famous for their accuracy, production rate side curved surfaces it is surface hard 
and ease of operation. The KF12, latest and Deckel KF1 ened to an th in. & pth whit 6 in 
largest Decke! model, does heavy die-sinking ments « 


jobs which formerly required much greater . om . a angen “ band in the middle is left soft Inside 


invesement in equipment. Spindle speeds each hollow end of the roller i straight 
from 60 w 10,000 t.p.m. enable you to do 

rough and finish milling, as well as light portion corre sponding In position to the 
engraving, on che same machine. The newly . outside curved section also is surtace 
developed, ‘mirror image” milling attach hardened The bottom of each end re 
ment produces right and left hand dies and Gastar coatanton - 

molds from the same pattern. Other impor rough milling fener, more . cess is left soft 


tant features are illustrated below ad, accu e row " ' When the problem was brought to 


Ni al Cy er Gas ¢ for s 

tiiitin shai itional linder Ga o. for solution 
motor rapidly engineers found it necessary to develop 
raises of lowers 

master and work special equipment taking into consider 
piece at the seme 


time ation composition of the steel and its 


hardening characteristics, the heat pat 


4 : tern provided by the flame-hardening 
Circular forming P } 
omachmont pormiss é . e? . burner, and the method of flame appli 


generating spher 


cal shapes cation 


Get in touch with us soon for informa- | 2-DIMENSIONAL ENGRAVERS + 3-DIMENSIONAL ENGRAVERS \pparatus developed for the job holds 
tien on this or other Decke!l machines: { UNIVERSAL MILLERS + UNIVERSAL TOOL & CUTTER GRINDERS the roller half submerged in water. An 


electric motor beneath the water tank 


nationwide sales and service of precision machine tools — _— the roller at 100 — “ vat it is 
| —from bench lathes to boring mills. a 7 two y tape a sene burners 
one tor the outside surtace, and see 

COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y 


$@ Ganada Contact Cosa Corporation of Canada Lid., 1160 Lakeshore Road, Long Branch, Toronto 14, Ontaric = ; ’ 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-156 ; ‘ give heat patterns that 





ond for the interior surface. Burners 
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from underneath by 





















The hyperbolic-shaped roller is spun 


nected to an electric motor. 
acetylene burners provide heat patterns 
to heat exterior and interior surfaces of 
One end is heated at a time. 


f irea to be 


obt i ned on 


> to 61 Ry. with 


i emaining at 


ening changes 


teel from fine 





needte of bainite 


tion. flame 


{f rotation {}¢ 


iffects both micro 


1 Cust hardne 


is approximately 20 see 


with each being 


| 


it 0.09 cu ft of acetylene per 


{ roller urtlace 


ippied ta 


shown the pattern 
hardened area as it 

4 *+,-in. wide band in the 
the roller remains 
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USE POWDER METAL PROCESS n cast billets from which conventional 


Known advantages of powder metal iluminum, copper, nickel, cobalt, cat 
lurgy have been brought. to makers of bon steel, stainless teel and allovs of 
wrought products with development of these metals. Recent experiments also 
the Sinterwrought process by research indicate that the newer metals to indus 
engineers of Sintercast Corp. of Amer try such as columbium, titanium and 

a. By this new method, it is possible zirconium also may be handled by Sin 
o achieve any symmetrical shape such terwrought technique 
as wire, rod, strips bars and tubes of The technique ilso gives fabricator 
long lengths. Resultant products have precise control of composition; in addi 
greater strength and ductility than those tion critical metallic or nonmetallic in 
from conventional powder metal pro gredients can be added to compositions 
esses, and without the impurities present in a uniform dispersion Now itl pos 















FOR WROUGHT PRODUCTS wrong materials are mad 


Me tals h indle ad by the ov thod ime lured 












a shaft, belt con- 


roller 


i martensite 


eparate lv. G is consump 




































































































"More than 7 as -_ 
TWENTY MILLION HITS Ag ose 


since we changed to Lamina 
Guide Pins and Bushings!”’ 











“Since changing to Lamina Guide Pins and Bronze-plated Bushings 
on our dies, they hove run more than 20,000,000 hits and 


























they re still going! F wmerly, the best we could get was 4,000,000 








to 5,000,000 hits on any make This is a typical quotation from 











an actual user letter 








Lamina bronze-plated wring-fit bushings are pre-finished on the 
1D. Seated on a shoulder square with the die shoe surface and 
secured by special retainers, they assure distortion-free, full 







bearing surface that results in better die alignment, less mainte 
nonce and longer die life 

Lamina Guide Pins are special tool steel, heat treated, spray 
quenched, hardened, ground and burnished. The uniform, hard 





surface resists wear, while the tough core wont bend in installation . re & * Plated Bush 
or use. These dimensionally accurate pins do not “mushroom 
or get out of round, and require no running in 
There is a size and type Lamina Guide Pin and Bushing for 
every need. Our new catalog shows illustrations, applica 
tions, dimensions and prices of more than 800 items. Ask 
your die set supplier, or write us for your free copy now 
DIES AND TOOLS, INC. 
P.O. BOX 31, ROYAL OAK, MICHIGAN 


SPECIAL PINS AND BRONZE-PLATED BUSHINGS for any application 
tailored to your requirements Send prints for prompt quotation 
















FOR FURTHER INFORMATION. USE READER SERVICE CARD INDICATE A2.157 















GOLD 


JIVE 
CENTERS 


GUARANTEED TO MATCH 
OR EXCEED, ‘*CRITICAL’’ 
JOB SPECIFICATIONS 


GOLD BAND line Ideal has 


ethods with 









latest production ft 


them traditionally fine craftsmanship to bring 

af nequalied standard of excellence in 
ive center Accurate, (to 0001") GOLD 
BAND Live Centers offer “custom” quality 


it production prices. Specify GOLD BAND 
Live Centers and your every need can be 
i mmodated from stock 
of 100, Ideals GOLD BAND Live Centers 


simplified 


99 Umes oul 
offer savings operations and 
higher lathe output both in quantity and 


juality. Contact your distributor today or 


Send hor 


Complete catalog data 
and specifications 





FOR FURTHER INFORMATION, USE READE 

































PRECISION 
FITTED 
BEARINGS 


sible to produce wrought materials with 


a homogeneous structure even though 


the original ingredients of the powder 


mixture are partially or totally insoluble 
in each other. This is of special interest 
when specific properties, such as those 
required in electronic, nuclear, electri 
cal and high temperature applications, 
may be met by uniformly dispersed ad 
dition elements 

An example of this type work is the 


aluminum strip and foil made from 


















idea! Live Centers fea- 
ture precision machined 
and herdened bol! 

and/or rolle bearings 

















fer superior accuracy 
ond performance 
te keep dirt out 
grease in 





A COMPLETE LiME FOR EVERY WEED 


IDEAL INDUSTRIES, Inc. 


4152-8 Park Ave., Sycamore, Ill 
DISTRIBUTED BY THE NATION'S LEADING 
INDUSTRIAL DISTRIBUTORS 
R SERVICE CARD; INDICATE A-2-158-1 


SPECIALS, TOO! 





Precision 


and Savings in 10’ and 12’ Chucks 





If you've wanted large universal 
scroll chucks with Buck precision 
you can get them now. Both 6 jaw 
and 3 jaw are in production 

You really save when you chuck 
with Buck. Any machinist or set-up 
man can adjust a Buck to dead true 
in | minute, Inexperienced operators 
can then chuck duplicate parts with- 
in .0005” precision without further 


Dead True Precision 
Within One Minute 


.0005” Precision On 
Duplicate Parts 


Compensate For Wear 
As You Adjust 


adjustment. You have never had such 
precision before with universal 
scroll chucks 

In addition, the Buck Ajust-Tru 
principle compensates for spindle 
run-out, permits adaption to differ- 
ent types of machines, and automat- 
ically compensates for wear. 

Get full details about the unusual 
performance features of all Buck 
chucks. Write for new catalog today. 


BUCK TOOL COMPANY 


233 SCHIPPERS LANE « KALAMAZOO, MICH. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-158-2 


158 









Stages in production: metal powder 
mixture (left), ingot produced from 
these powders (center), and finished 
wrought shapes made by Sinterwrought 
process (right). 


iluminum metal powder containing a 
uniform and accurate distribution of a 
small amount of an element needed in 


Chis strip dif 


fers from other sintered powder metal 


atomic energy reactors 


produc ts in that it has density elonga 
tion, and mechanical strength of conven 
tional rolled aluminum foil. However, it 
contains precise amounts of additives 


which cannot be incorporated in normal 


melting methods 


NEW CENTER SPECIALIZES 
IN COMPONENT ‘TORTURE’ 


After three 


construction, Chevrolet’s new Engineer- 


years of planning and 


ing Center, located north of Detroit, is 
operating at top efhciency to conceive 
design ind test Chevrolet cars and 
trucks prior to putting them into pro 
duction. The ultra-modern center brings 
under one root the equipment for de 
signing, planning, creating and examin 
ing, and the engineers and technicans 
to man it 

The structure itself is basically three 
interconnected units a four floor office 
building, a single story shop and a test 


Adjacent 
‘ omplete d General 


is the recently 
Motors 


Center which carries on closely linked 


laboratory 
Te hnic al 
research, engineering and styling ac 
tivities 

Facilities of the multi-million-dollar 
structure include an approximation of 
a self-contained “automobile factory’ 
capable of turning out almost any type 
of experimental vehicle. This shop pro 
vides among its equipment three presses 
with capacities up to 2 500 tons A 


second highlight of the center is the 


The Tool Engineer 



















































































In one of the 18 dynomometer rooms 
on how it will perform at sustained 
simulating actual road driving. 


elaborate test chamber which contains 
6,000 pieces of equipment and instru 
mentation 

Any condition which might be met 
by the cars and trucks are duplicated 
in greater severity in the laboratory 
An artificial sun 


lor example is Capa 
ble of searing paint off a car, while 
i cold room drop temperatures to 65 | 
ind a special fan churns up 9O0-mile 
in-hour wind In a series of vehicle 
“dynamics room two, sets of giant 
ice tongs swing cars and trucks onto 


a rack to be twi ted ind bounced 
Some 720 test projects, many of them 
consisting of a dozen individual tests 
requiring several months of time. are 
conducted in the laboratory in a single 
year. [hese tests, to determine durabili 
ty and physical and operating charac 
teristics of the various components, are 
coordinated with actual road tests 


In a portion of another test area, 
welded bar is strain tested, 
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, an engine is tested to secure data 





AUTOMATIC SEALING 
STEPS UP OPERATION 


{ p to 6000 parts per hour are sealed 
to Air Force specifications by an auto- 
matic packaging machine that has re 
duced cost of packaging 0 rings by 60 
percent at Ford Motor Co.'s Aircraft 
Engine Div 

Actually, the unit, designed by Pro 
duct Packaging Engineering, provides 
a complete, automatic packaging sys 
tem. Small parts are sealed in individual 
envelopes, each printed with part and 
contract number, to government speci 
fications. This arrangement avoids hand 
sealing operations, while protecting the 
part against spoilage from grease, mois 
high speeds or under conditions ture or corrosion 


Used in Ford's Spare Parts and 








PD t 


ADJUSTABLE FOR 
OSCILLATING FREQUENCY 
4ND LENGTH OF STROKE 


Sa 










SPECIALLY DESIGNED 
FoR USE WITH 


NEW ANOCUT 
ELECTROLYTIC 


GRINDING PROCESS 
+ CUTS DIAMOND WHEEL COSTS 
+ GRINDS FASTER 

- SOOM PAYS FOR ITSELF 


NEW o 4 ELECTROLYTIC 
OSCILLATING CARBIDE TOOL GRINDER 








he New Harwnond Oscillating Carbide park or electro-are method It reduce 
W nike, wl Grinder was designed primarily for liamnond wheel consumption 80 to 90 
« with the Anocut Electrolytic Grind Outstanding feature is the pre m 
FOR It can also be used for conven illy balanced, OSCILLATING 
CATALOG grinding without the I trolyti i} with oariabl lations per nvinmute 
I Pack nd variable | th trok Thu t 
4 ly theod. th i] } ré lat th t | t} el 
‘ tock electr hve t) k r ter | ‘ 
‘ t ttot nf with elect | effort 


Of KALAMAZOO 


“Good Machinery 
Since ‘62 





Momma’ Hackirtre Lluclders 


1661 DOUGLAS AVE * KALAMAZOO, MICHIGAN 





IN OPERATION AT BOOTH 165 WESTERN METAL SHOW LOS ANGELES MARCH 25-29 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2.159 
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printed with peciheation part 


contract number plus other per 


nt information, joins the lower stray 
it the sealing rolls where the pouch is 
The 


and 


four sides and cut 
seals 


off automatically 


heat-sealed on 


machine prints packages 


It also automat 


ically rejects empty packages 


PRODUCE TITANIUM HEADS 
BY SPINNING 


No dies or stamping equipment 
Lukens Steel Co 
solid 


was 


were 
formed a 
This 


considered special be- 


when 
hie id ot 


plishme nt 


ised 
titanium accom 
iuse IL provide d a lower cost method of 


forming this highly corrosion resistant 


etal and pointed to the possibility ot 


mdening its use 


particularly in the 





MARK IT 


as you 


MAKE IT! 


Thu 
th 
Ma 


Automat 


ma 
(ar 


Lior 


our rate 


dates tubular 


sha 


By incorporating 4 Mat- 
thews’ Marking Station in 
your processing. Whether 
your product is round 
flat 
glass or plastic one 
of Matthews Marking 
applications is ideal for 
you 


contoured or metal 


Equipment to print, em- 
boss, indent (by roller o1 
stamping) or blast-etch 
marking is adaptable to 
most automatic Opera- 
tions, 


Consulting service with- 
out obligation. Factory 
representatives in most 
mayor cities 


trated are ome of 
idaptations of 


Rotary 


many 
tthew 
positioning 


rking and ejection “ 


& 


1 fit into your produc 


» line ind mark at 


Ac coming 
{ ipere d of 


~~ 


pe d round 


Write for complete information and literature. 


JAS. H. MATTHEWS & CO. 


3923 Forbes St., Pittsburgh 13, Penna. 


Philadelphia + Chicago + Clifton, N. J. + Boston + Jacksonville 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-160 





and other industrie 


Prior to this 


chemi il process 


work, titanium 
only with dies whi 


were made 


individually built for each 


size and sh ip 
conducted 


litan 


In a research 


Lukens 


i cotmnmere 


progt im 


jointly by and Rem-Cru 


ium, Ine illy pure titanium 


plate was placed on Inachine 
ind worked at 
of 600 fF 
heated under close temperature 


at 1400 to 1450 F. | 
equipment, an eliptical shape head then 


ispint ing 
i minimum temperature 
Phe plate previo isly had been 
control 
sing standard 


was spun 16 in. in diam and 4 in. thick 


DEVELOP SPECIAL 
GROOVING TOOL 


\ special 
required carbide cutting ¢ 
in development by Ke 


this multiple grooving 


which 
sulted 


nnametal Inc. of 


cutting Ope on 
dges re 
tool with twelve 
Kendex 


“turnover 


button 


button inserts 


vin, diameter 
Ince xable 
backed by 


insert 


carbide shims, have i num 


ber of cutting edges on top and bottom 


that de pends on the de pth of cut The 


5 that 


8-in. long steel plate up the 


inserts assures accurate 


mcing 


when inserts are indexed ulling 


edges 


MATERIALS-HANDLING TIME 
SAVED BY CRANE SCALES 


lo reduce time lost by a inventory 


control system that is ba 
ing bundles of in-proce 
tubing, Channel Master 
stalled Baldwin SR-4 

tween the crane bow 

1b is equipp 
indicate tive het 


Phi 


istered 


The crane « 
that 
load 


reg 


meter ida 
by two load- 
tracts the weight of the 


Formerly, the crane 
bundle at one 
it to 
After 
picked up and then carried to the nex 
With this method 


about three minutes of production time 


lost at 


processing yp 


platform scales and lowers 


weighing the bundle was 
- 


processing point 


was each weighing and weight 


was determined two or three times dur 


ing proce ssing 
With the SR-4 
lifts a bundle 


ment and pauses while the crane oper 


crane sale the crane 


of tubing at one 


depart 


itor calls out the weight to the rigg 
who records the we ight on the 
ind 


the load. The 


directly to 


punches it on a ta i! 
bundle is th 


the next 


proce 


| 
ment Under this tem 


load is 


' ' 
min 
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Stock Loader 





for Bar Automatic 


Stock 
simplified by 
feed that automatically 
many as eight 
bar iutomatics holds eve 
upply ol tock 


reloads 


held-test 


ejects 
automatically In 
formed it 
capacity 


This 
leed 


automa 


m iltiple 
consist ntially 
on which lon 

reel contait 
plit stoc k-tube 
mm the number 


ind corresponding 
positions on the bar 
erated motor one to 
pusher within each tube 


brakir I 
lic check ! ‘ 


erated echanism 


ontrolling 
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loading of bar aut 


this m iltiple : 


omati 


pindle bar 
indexes to a 
fixed-stop positions on 
ral hours 
remnant and 


continous 


ae pendin 
operation 
to spindle 
( iir-op 


toch 








: of today 


Individual 


through the 


ot stock a t the lock-slop ot machine part 
tant rate hut-oll conveyed iutomaty 
Indexit which tl ging control system through i 


devices, A 


pointed out by 


erie 
leed part-handling memory 
operation in 


arrow in the 
Ly pe nat 


tion position the incoming parts 
eral hours ing stations one at a time a 
lagazine in a operation 


ind stoch inv time 


peration iutomatsr 


G) 
28 


if d invol 
} 1 product 


The bottor 


Thi) 


mm pins permitting 


tock to dro | tor tube n oh 
to droy i l ' i 
cept i 


' 
bout 


the reel is in | tion to ae 
ock-tube i 
Stock pu 
tor feed sto 
constant rate 
\ bar cat 
tock-tube 
Where macl 
longer, a ne 
uit shut dow: 
The AMS 
tock size 


Lipe-Roll or dd they flow from the diflerent machines 
L.ipe s! ‘ ‘ > “wl \ tem ot electrical pupge ignal 


ind lights transmit from 


that 


intormation 


the gaging elup to the machine 


produced the pecific part so that nece 
correction ma bo 


itely if it begin 


feedback er 


made immedi 


ombinir producing i pre de 
mined number of reject part | hese 
init i inticipate ind correct’ by 


loop 


ize control or i combina 


be the 
different 


pect the 
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nOEID SERERIREDD SEH A8UEEO © nae Automatic Hardness Tester 


if latior in pect thie 
ions of the part Up ‘to 1000 hardness tests per hour 
The memor ysterm may also b | can be performed automatically by 
to segregate acceptable parts i hand-feeding individual pieces to this 
dividual lane or chutes corre ponding console model automatic hardness tester 
to the ious types of parts to be pro Size 3. The unit will test any metal on 
the standard Rockwell scale, and will 
the Multi-Feedback control sutomatically classify tested workpieces 
is 20 machine multaneously into one of three categories—correct, too 
Autometrology Di I hie Shel hard or too oft Hardness limits can 
wp. Dayton 1, Ohio T-2-1621 he controlled to within two Rockwell 








numbers. The tester is equipped with 
an automatic counter, and stops auto 
matically if workpieces are misfed. 
Workpieces can be tested by manual 
feed and manual disposal or with 
manual leading and automatic disposal 


D Oo U B L E Oo R S | N G L ‘ i ‘as and hardness classification. The unit 
ta? 4 be set to test that 


can up materials 
J vary in thickness from 0.030 to 6 in 
TYPE APPLICATIONS - \ switch changes the cycle from con 
tinuous testing to single operation. Con 
Wy ’ , ) trol of the unit for individual testing is 
through a push-button or a foot switch 
\ system of lights on the tester indi 
cates the hardness classification 
Wilson Mechanical Instrument Div 
American Chain & Cable Co., Inc., 929 


Connecticut Ave., Bridgeport 2, Conn 


T-2-1622 





USE READER SERVICE CARD ON PAGE 
173 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Tracer Lathe 


This 12-in. heavy-duty duplicating 


lathe with hydraulic tracer provides 
automatic reproduction of multiple 
diameters, tapers, bevels, shoulders 
radii, grooves and chamfers quickly and 
to the same accuracy as the template 
Hydraulic cylinder, housed in servo 
motor, provides power to firmly feed 
These compact, powerful, multiple-dise clutches are Send for This and hold cutting tool. Lathe is powered 
helping product engineers to reduce size and weight Handy Bulletin 
of the vital link between the driving and driven units 
of machine tools, lift trucks, overhead cranes and a 
wide variety of other production equipment. They 
readily fit into product designs, accommodating 
great torque capacity within sma size. Precision 
grinding insures perfect fit on the clutch shaft 
Symmetrical contours avoid drag that is caused by 


complete specifica 
‘ entrifugal force tons 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg. Warner International 46 So Wabash, Chicago 3, Ill 


868006068 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-162 
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Toolmakers’ microscope reads to 0.0001" and 
1 minute of arc. Co-ordinate range 4” x 2” 


Compact built-in rotary stage 


Make precise measurements 
to 0.0001" and cut rejects 
with Gaertner microscopes 


Here are reliable, easy-to-use micro 
scopes for precise, indisputable measure 
ment of piece parts dies, thread 
gages, templates, jigs, fixtures, etc. With 
these instruments you make direct, non 
destructive measurements no contact, 


no distortion, images are sharp and clear 


tools 


Through the engineering facilities at 
our Chicago plant, these versatile, well 
constructed microscopes can be adapted 


to meet your exact needs.’°Find out now 


how you can gain new production savings 


with Gaertner measuring microscopes 


Coordinate 
Measuring Microscope 


High precision 
ow cost nstrument 
for 2-dimensiona 
linear measureme 
Range 2 


x2 


reading to 0.0001 


Micrometer 
Slide Comparator 


Reliable, low cost 
strument for linear 
measurement. Ranges 
ipto4 
0.0001 


reading to 


or 0.00005 


Scale Micrometer or 
Shop Microscope 


High quality, low cost 
nstrument 
© 0.100’. Reading to 
0.001 easy inter 
polation to 0.0002 


with range 


Write for Builetin 161-54 


The Gaertner 
Scientific Corporation 


1241 Wrightwood Ave., Chicago 14, Ill 


Telephone: BUckingham 1-5335 
INDICATE A-2-163-1 


February 1957 


by a 1% hp motor 


Motor 
gage are an integral 
shelf 
lemplate mounting bar 


is designed for templates made of \% te 
l 


pump, reser 
vor and pressure 
unit and are 


located on under 


lathe chip pan 


s in. flat stock 

Adjustable speed 
spindle speed from 43 to rpm and 
250 to 1300 rpm ay tilable without stop 
ping lathe or Spindle has 


n. collet capacity 


drive makes any 


hifting belts 
13. in. bore and | 

handles work up to 2% in 
diameter differential and 18 in. in length 
Slide feed, in and out, is infinitely ad 


justable from 0 to 15 ipm 


Tracer 


Swing 
12%4 in. over bed, 12%, in. over saddle 
wings, and 7 2, in over cross. slide 
There is 331% in. between centers 
Atlas Press Co 
Kalamazoo, Mich 
T-2-1631 


Clausing Div 
N Pitcher st 


21114 


Mist Lubrication 


The Jet-Mist generator is designed to 
spray air-liquid coolants or air-oil lubri 
cants directly to the cutting area for 
high-speed machining and metal draw 
ing and forming operations 

Easy to mount and simple to operate 
the device is equally suitable for con 
tinuous operations or for medium and 


short-run production It 
pressurized tanks 


v ilves. control panels or 


requires no 
coolant regulator 
pecial pray 
heads 

Installation of the Jet-Mist unit use 


Suill }) pump 


onnection tor single 


the machine’ tool 
14-in. NPT airline 


or multijet mist spra 


with a 


of coolant 
Pressure reg ilator ind pressurize | 
coolant tanks are available for machine 
tools without au or 


Arrow Tools 
Ave., Chicago 


sump pump 
1947 S. Kostner 


T-2-1632 


Coil Cradle 


Coil stock can be supplied to presses 
ind other equipment from this Koil 
Kradle, which is equipped with casters 
which enable it to be moved easily and 


facilitate alignment to machines Phe 





unit is available ipacities from 1200 











(/ * A qood chain ia like 
a good wife...if you choose 
with cane, it will look 

atten youn comfont and aid 
you in youn wonk fon a 


long time to come 











CHAIRS 
ARE 


CHAIRS 


ito aid YOU 
SI med to sup 


Scientificall imme 
in your worl chk 
port ou comtortabl whether 
you re ch wing ir pencil or bent 
over hard at worl enginecred 
iterials YOU 
would recommend with ince 
adjustable seat. bach 
ind footring to conform to your 
ith removable 


replaceable covers in a wide range 


from the qualit r" 


pen lent! 
pn ique and » 


of fabrics and colors to match 
YOUR. decor iting plan 


Pictured, Cramer Hi-Model 
4D-227 with forward-tilt 
eat thers available All 
are low-gravity balanced for 


ase ry on casters if 


ri 
re Chair 
Posture vv ansas Cit 


lete facts 
me Os designed 


and engineers 


Cramet 
1205 Charlotte 


INDICATE A-2-163.2 





THERE’S MORE HERE 
THAN MEETS THE EYE... 


to 16,000 lb and handles coils up to 48 
in. wide by 60 in. in diam 

Front wheels of the portable model 
swivel for steering. As tongue is low- 
ered, bed is lifted by a cam, and clears 
the floor by 14 in. With tongue in verti 
cal position, front of bed is lowered to 
et solidly on the floor 

Benchmaster Mig Cardena 


Calif T-2-1641 


Bond for 
Fast Cutting Grinding 


Fast cutting action and long wear 
qualities are characteristic of grinding 
wheel using IL. Bond The bond acts 
as an internal lubricant. increasing the 
ibrasive cutting action of resinoid 
bonded wheels 

Special chemicals and compounds are 
idded to the wheel mix tor resinoid 


bonds to create this new product 


Simonds Abrasive Co Tacony and 
I — = , Fraley Sts., Philadelphia 37, Pa 
nan iceberg or ina J. K. Smit Diamond Tool only a fraction T-2-1642 


shows above the surface 


Everyone knows about the unseen portion of an arctic iceberg Press 


Many do not realize the unseen factors that lie beneath the A 200ten high-speed Flexopress 


with speeds up to 250 strokes per min 
research to find still better methods of manufacturing Diamond ute, is des 


surface of a J. K. Smit Diamond Tool, such as our constant 
gned for minimum vibration 
Tools, the unquestioned integrity of our company since 1888, It also offers a high degree of vertical 
the manufacturing skills that have been learned and passed on arene bottom of ram is parallel to 

hed within 0.0005 in. Pre-loading and 
through all those years, and quality control of manufacture for 


tool duplication 


All these hidden assets count much toward maintaining our 


position as a leader in the industry today. 


When your next job specifies a diamond tool for any purpose 
contact J. K. Smit. Our field representatives are trained and 


qualified to assist you with any standard or special application 


vw \Gnis 7, 
Ry vig, 


J. K. SMIT & SONS, INC. 


HOME OFFICE AND PLANT 
MURRAY HILL NEW JERSEY 


in ee 
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Package Controls 


Designed 
they can be in 
limited space 
only lL by 6 by 7 in 





with compactness 0 


the controls me 







deep whe 






form con ple te eveles 





ot operation 




















intilrictio co tructio issure that t 


press features console control 
Precision Welder & Flexopress C: 
»20 [hse Ave. ¢ ‘ wv OF 


talled or idapted wil 


ind sealed. Called Directors, the 
direct machines to perform variou 
quences ot simultaneous funetior 


il 
accuracy will be retained tor the 
ad ol the machine 
Equipped with air triction typ fi 
and scrap cutter, the new Flexo, 
has double feed rolls mounted j y 
for accurate stock feed Powered by a 
2) hp variable speed mot the Flex« 


that 
nin 


sure 


n closed 


units 


Phe 


another BAKER bonus 


TWIN PULL 


».. SERVICE IS A SNAP 


Many reasons 
cylinders. 


open easi 










ilso may be ¢ nplo ed to contin 























Rd New Vernon N | 


uall 


check on the performance of machine 
functions 

The units are built in hinged muli 
deck form which makes all connection 
and componet ivailable for inspection 
ind service 

The Directors are furnished as com 
pletely wired plug in packages will 
wiring harne ind terminals ready 
lor connectior to the machine motor 
controls and witehe 

Sensory Ine 4 Pleasantville 


T-2-1652 
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and Spotfacer 


permits use in rad il de 





turret lathes and 1 


M3 type high-speed teel blade if 
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Adjustable Counterbore 


I wo-bladed idjustablie tool counter 
bore large dia eter lo pre “ tole 
inces and holds specific diamete 
ilter numerous regringd t wee 
spot faces or counterbore 
heat treated tee cast 
tainle teel i I , 

Choice of straight lay ink 





for 





compact (3! ‘yd 









Have adjustable 








ing And they 
Baker T 


with 













Baker B 


automation wit 





or on 





mac hine . 











They're out 


maintenance 


BAKER 


for Baker’s 


twin pull hydraulic feed 


in the 





ly ace essible 


Are 


diameter ). 






more 


4 he vron par k- 
re exe lusive 


win pull can 


be had on Baker sper ials 


for 


h standard 


AUTOMATION 


Best in the long run 


Practical in 





eeeeeeeeeeeeeee CHECK AND MAIL FOR DATA Cee eeeeeseeeeeeeeeee 
. ’ 
°() Twin | hydrau BAKER BROTHERS, INC. . 
. ey f Dept. TE-257, Toledo 10, Ohio ° 
° . 
4 } rhe - , und Ye tell me more about these Baker Bonuse . 
. 7 . 
e dura ° 
. 

eo! ) Separate |’ ta-Pak 4 
7 | le t 1 * 
° ‘ el te ince ° 
. . . 
®() Bi ba hea n , ® 
. 
e th ghout 1 cor e 
7. t tior _— s 
. . 


FOR FURTHER 


NFORMATION, USE READER SERVICE CARD 
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COMMON SENSE Says it’s 


4 


TVST TT TTTY 
+ eeeeets 





es 


| 
oi 
Md 


Available under 
Tool-Lease program 








5 more reasons why 7 Series milling machines 
are way out front in rigidity 








Heavier, Wider, One-Piece Knee The 
TWIN SCREW angement supports the 
nee. Spon and length 
creased considerably, 
providing fuller saddle support 
lasting accuracy 


of ways is 


substantial re 
duction of woy and gib wear 


~ 7 memati 


Deuble '' Vibra-Void'’ Overarms Two 
solid steel bars, mounted completely 
through void vibration at 
source, afford more rigidity and resist 
ance to deflection than any other type 
support. Design also greatly simplifies 
changing of arbors ond cutters 


column 





MILWAUKEE 


Three-Bearing Spindle Complete as- 
sembly consists of three heavy-duty 
bearings, tlywheel, o train ef wide- 
faced forged steel gears. Rigidity of 
spindle unit contributes te increased 
cutter life, better finish ond quieter 
operation 


/ 


**Fron-Trol’’ Operating Convenience — 
Front-mounted controls include feed 
selection, Mono-Lever table feed ond 
rapid traverse, automatic cycle table 
feed and rapid traverse controls, table 
handwheel, saddle clamping gib and 
bocklash eliminator, Machines hove 
2° dia. table feed screw 





ce) 


BUILDERS OF 
PRECISION AND PRODUCTION MACHINE TOOLS SINCE 1898 


FOR FURTHER INFORMATION USE READER SERVICE CARD 


Twin Screw 


3 Knee Support 


Think it over... twin screw knee support 
is the one really new basic advancement in 
knee type milling machine design in years. 
And only Kearney & Trecker 
new 7¥ Series machines have it! 


Here’s why it makes sense. 


Because the twin screw design distributes most effec- 
tively the weight of much larger, heavier knees, saddles 
and tables, it fulfills today’s requirements for higher 
speeds, feeds and power — greater machine capacity. 
What’s more, this balanced design substantially in- 
creases stability under heaviest loads... offers greater 
resistance to torsional thrust under all cuts... divides 
the wear factor in half, thus assuring greater, longer- 
lasting accuracy. 

Kearney & Trecker’s feature-packed TF Series iine of 
general production machines is available in five sizes — 
No. 2 to No. 6, from 10hp to 50hp in Plain, Universal 
and Vertical styles. 


Why take less than the latest when you want new 
milling machines? You can get all the facts on the new 
TF’s from your Kearney & Trecker representative, or 
write direct to Kearney & Trecker Corp. Mail coupon 
for new catalog with details on TF Series machines. 


Massive Column — Solid back, double- 
box section column is scientifically 
tibbed throughout to rigidly withstand 
heaviest cutting forces. Full bearing 
column face affords moximum support 
for the knee. Cross-mounted motor as- 
sures moximum ventilation, easy ac- 
cess for routine maintenance 


| |» 


SSCs / 
/ | 
KEARNEY & TRECKER CORP. t |} 
6772 W. National Ave., Milwaukee 14, Wisconsin 
Please send me Catalog No. TF.50 with details on new line 
of TF Series Ploin, Universal and Vertical milling machines 
Nome 
Title 
Company 
Address 
City Zone State 
SSSSSSSSSSSSSSSSSEEESEEEEHEE BEEBE EEE EEE SSS 
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better... . 


ATLANTA, GA. 
Scott Machine Tool Ce 
4ii Ww ams St NW 


BIRMINGHAM, ALA 
George M. Meriwether 
Industrial Equipment 


1712 Seventh Ave. North 


BOSTON, MASS 
Stedfast & Roulston, Inc 


Deerfield St 


BUFFALO 23, N.Y 
Syracuse Supply Co 
CHARLESTON, W. VA 
Wm. S. Bolden Co., Inc 
MacCorkle Ave 


CHATTANOOGA, TENN 
Scott Machine Tool Co 


CHICAGO, ILL 
Jackson-Fotsch Co 
West Lawrence Ave 


CINCINNATI, O 
The E. A. Kinsey Co 
27.335 W. Fourth St 


NEW YORK, WN. Y. 
Kearney & Trecker Corp. 
409 Grand Ave 
Engleweod, New Jersey 


NEW ORLEANS, LA. 
Stouss & Hoas, Inc 
524 Camp St 


OMAHA, NEB 
Fuchs Mach. & Supply Ce 
2401 N. Eleventh St 


PHILADELPHIA, PENN. 
Machinery Assoc , inc 
325 ncaster Ave 
Wynnewood, Penna 


PITTSBURGH, PENN 
Kearney & Trecker Corp, 
4 West Mar a Ave 
PORTLAND, ORE 
Harry M. Euler Co 
2811 N.E. Gilsan St 


RICHMOND, VA 
Smith-Courtney Co 
eventh & Bainbridge Sts 


For details, contact these 


KEARNEY & TRECKER 
DISTRIBUTORS 


or write to 


KEARNEY & 


CLEVELAND, O 
Kearney & Trecker Corp 
f iAve. BE Tih St 


COLUMBUS, O 
The E. A. Kinsey Co 
W. Fifth St 


DALLAS, TEX 
Greene Machinery Co 
6300 Wyche Bivd 


DAYTON, O 
The E.A. Kinsey Co 


16 W ngton 


DENVER, COLO 
F. J. Leonard Co 


1219 Colife st 


DETROIT, MICH 
Kearney & Trecker Corp 
10600 Puritan Ave 


GREENSBORO, N.C 
Smith-Courtney Co 


HICKORY, N.C 


Smith-Courtney Co 
1 treet Sw 


HOUSTON, Tix 
Steel & Machine Tool Sales 
6414 Navigation Bivd 


INDIANAPOLIS, IND 
The E. A. Kinsey Co 
15 Stadium Drive 
KANSAS CITY, MO 
Blackman & Nuyetzel 
Machinery Co 
1 EE. Are t Blvd 
LOS ANGELES, CALIF 
Moore Machinery Co 
S. Garfield Ave 


MILWAUKEE, Wis 
Kearney & Trecker Corp 
6/704 W. National Ave 


TRECKER CORP. 
6772 W. National Ave., 


Milwaukee 14, Wis 


ROCHESTER 4, N.Y. 
Syracuse Supply Co 


Alexander Street 


ST. LOUIS, MO 

Blackman & Nuetrel 
Machinery Co 

3713 Washington Ave 


ST. PAUL, MINN 
Sales Serv. Mach. Tool Co 


2363 University Ave 


SALT LAKE CITY, UTAH 
Todd Machinery Co 


4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co 
7th & Carleton Berkeley 


SAN JOSE, CALIF 
Meore Machinery Co 
656 Stockton Ave 


SEATTLE, WASH 
Dowson Mach Co 
5700 First Ave > 


SHREVEPORT, LA 
Peerless Supply Co 
701 Spring St 


SYRACUSE 1, N.Y 
Syrocuse Supply Co 
314.332 W. Fayette St 
TULSA, OKLA 

White Star Mach. Co 
104 Boulder Bidg 

19 West 10th Street 


WICHITA, KAN 
White Star Mach Co 


N. St. Fran 


CANADA 


MONTREAL 

OTTAWA 

QUEBEC 

TORONTO 

Wwinosor 

Willams & Wilson Lid, 








MILWAUKEE 


& 
KEARNEVETRECKER 
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ustable laterally and are prevented cial lens both 


well as flat and 
of the 


permits quick tocus on 
and small fields as 
W ick 


illows both eves to be 


-et screws within the 
end No 


grinding equipment is required and cut lens 


from collapsing b large 


body at ich = blade special curved surfaces diameter 


used while 


ting angles of blades can be modified to critical inspection is made from all 


best suit the material being machined 
such that 


velv locked in position 


from the 
called 


and 


ingles at casual distances 


Design is blades ire posi lens Light source tor the unit 


! ind there is no the 
Blades ire 


producing a 


Spectifier, provide eflicient 


tendency to rock or tilt iniform illumination without variation 


mounted Units are 6x 7 


on dull or bright days 
high 
The Eastern 


New 


shearing if ik roll tight! x 9 in 
Machine Screw ¢ orp 


Haven. Conn T-2-1672 
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Impact Bench Press 
This Model 10 T Pneumark 


bench press is designed to 


impact 
tamp letter 
part Lic 
tool « Lye changed quickly by 
means of handle at right 


rw number into steel space 


im the 


ide of column 


Solid teel hase drilled and tapped 


‘ irled chip iV from the pilot Thi 


cutter location minimizes chatter 


under heavy loas t wide blade exten 


ions 
Phese 

standard pilots or 

drills 


yround bv the 


take 


can be used with stub 


tool ire equipped to 
Replacement blades can be forn 
user to meet special re 
available cover 
to 4in. OD. I 
. supplied on order 
Robert H. Clark ¢ ompany 
ta Monica Blvd... Beverly Hills, Calif 
T-2-1671 


quirement kive size 


hole sizes from 1 in irger 
sizes can be 


94330 Sat 


Inspection Device 


13 holes for fastening fix 
Lettering 
hank 


oper ited by mean of sole 


(Convenient n ) d Inspection tool use a l 


finish and deta crew machine round 


, 
part ind imtiar we » to approx Pre j 
l-controlled ¥ ilve wl hi open 


mately 3 only 


by thi ni aang Py ne A i bet hand control button ive 
multaneously 
Sehmidt, Une 


yo 13 


1100 Raven 


Chica T-2-1673 


Duplicating Bender 


Operating olely on compressed air 


lupelue iting bender can be 


bend 
After the required quantity of 


quickly 


ta a 


iplicate any from the 


is been bent. the bender can be 
ted to duplic ite the condition ol 
econd bend of the same tubing. Thi 


| rocedure 


followed until the multiple 
bend 


in exact duplic ite The 


umber of required can all be 


1 
omaril ied on / di 





three ball 
i double 
required 
end ot a tub 


peratior 


bent without 
dual bend 
iding head assembly 


nmodate variations in 


bending radii 





HEAVY-DUTY 
HAND CLAMPS 


«& 
— 


pvrree Model 
VS 400 (HD 


Mode with solid bar 


; | 
A nay V-400 (HD 


* with channel bar 


Knu-Vise offers rugged heavy-duty clamps, with solid bar or 
channel bar, and either hand or air operated, for all kinds of 


tough holding jobs. 


In addition to their stand-up stamina for rough going, these 


Knu-Vise Clamps feature: 


1—Easy and complete replaceability of parts 
2—Hardened and ground bearing bolts 

i—Minute adjustment of parts through self-locking nuts 
1—Toggle Bars from C.R.S. Bars 


Developments like these are typical of Lapeer engineering. 
More information? Write for catalog today on the models 
available. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


ee varcer MANUFACTURING CO. 


3053 DAVISON ROAD LAPEER, MICHIGAN 


YL LRN 





B nd socket units e conver 
ently moved along the 5-tt table to ac 
nmodate tubes of iriou lengths be 
tween bends 
he Wallice Supplies Mfg. Co., 1304 
Diversey Parkway, Chicago 14, III 
ifactures the bender under license 


mi the Northrop ¢ 0 T-2-1681 


Horizontal Milling Unit 


\ geared-head horizontal milling ma 
ehine the Hero model |¢ ivailable in 
hot! plain ind = univer | types is 
equipped with 12 spindle speeds from 

» to 1400 rpm 

The table of the universal model can 
be swivelled to 45 deg, left or right 4 

umber of extra attachments makes the 
machine suitable for numerous milling 
uses \ double overarm 


tabilit 


fives max 


Pinien and bull gear on spindle have 
/ 


helical yround teeth, to insure freedom 


vibration and noise The 


ial belt ty 

speeds di 

rain to give 

to the cutter 

ead directly 

Push-but 

of the op 
ching 

| ilavette 


T-2-1682 


Internal Gages 


d (,0 ind “Not Go” internal 
may be used as adjustable limit 
ipe to check bore diameter, out 

ind bell-mouth in any spot 
depth ot as much ison Bores 
1 one behind anothes ofl equal 

ial diameters, can be checked 
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Hole requirin fine finish 
ed thout lea ing marks 


will cover a total 






‘ lf es are obtainable. Handles 
! ! ! issuring light 


feel 










lo 





riyust if 


ite ind ecurely to any limit by 






Handle ‘ olored tor quick identi 


fieatio he t,o end reel and the 











1”) Latavette 


\ + T-2-1691 
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Liquid Detergent 


juid detergent, called 


aut-Det ‘ nto solution immedi 














mon oil in a ye; 






ty ised) reper itedly 
crete floors with 


ny 





Barrel Finishing Equipment 
Hot iwdust dryi ind polishing 


juipment 4 iva 
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POWER 
CHUCKS 










for more gripping power- 
higher production 


Famous 5-P cam and lever design holds the 
work tighter, permits cost cutting heavy feeds 
and multiple cuts. S-P cam and lever design also 
resists opening of jaws by centrifugal force or 
diminishing air pressure .. . an important safe- 
ty factor. Balanced for high rpm. 


S-P SELF-CENTERING CHUCKS ore built in Universal 
American Standard models, sizes 6” 8" 10” 

12”, and Serrated models in 8’ — 10” — 12” sizes 
Two or three jows 



















$-P COMPENSATING CHUCKS grip out-of-round 
work with equal pressure on each jaw. Available 
in 8” — 10” 12” sizes, two and three jaw models, 
American Standard or Serrated 















_ S-P Power Chucks are installed as 
: original equipment by Bardons 


& Oliver, Cleveland Automat 
Cone Automatic, Ex-Cell-O, 


S-P ROTATING 
CYLINDERS = 





Air and Hydraulic Jones & Lamson, Monarch, Wat 
Adequate stroke for ner & Swasey and many oth 
long jaw travel of S-P ers. Representatives in principal 


Chucks. Balanced for 
high rpm on machine 
tools and other applica 
tions. Details in Catalog 
No. 105 (Air) and Bul Aurora Rad Solon, Ohio 


201 (Hydraulic) 
<Pecity <P 


THE S-P MANUFACTURING CORP. 
SOLON, OHIO: ¢ JIN GREATER CLEVELAND 


cities Prompt deliveries Send tor 
catalog No. 10 The S-P Man 


facturing Corporation 40270] 





A HE " ) A BASSETT OMPANY 






FOR FURTHER 





INFORMATION 


phase motor and switch. The standard 
mechanical eparator vailable as a 
separate unit or used in conjunction 
with the three model comes complete 
with top parts pan, pheumats vibrator 
eparator and bottom sawdust storage 
bin \ complete line of door acces 


ories and bound screen ilso is avail 


ible 
Speed-D-Burt Corp 613 San Fer 


nando Rd., Glendale 3, Calif T-2-1701 


Are solid high-speed steel Time-Delay Relays 


Dial markings on the heads of these 


i] ' Aga tat time delay relay perinit: easy 


calibration and make the units particu 


larly adaptable to ipplic itions requir 
ing trequent time idjustments kach 


dial | lor coder identify the tim 


f they are someone ought to tell our customers about it. 
They ve asked us to produce so many styles and sizes 
that we finally went all the way and stock the most 


complete line available anywhere. 


No, the solid high-speed steel cutters haven't been 
obsoleted by the carbides. When it comes to the smaller 
production runs and toolroom use, the solid steel cutters 
are it. Here, they'll perform more than adequately at the 
lowest possible initial tool cost. And they're much easier 
to maintain than the more costly carbide cutters. 


Even though Go & Go produces a lot of inserted 
blade cutters, we're just as proud of our extensive line 
of solid high-speed steel cutters. Every tool is engineered 
with the same care and over 38 years of milling cutter —_ 
know-how goes into each and every one. densi 

from 
10 to 10 


Want to see the extensive stock of standards 
available? Ask for Catalog F, it's free on request. 
Go & Go also designs and manufactures special milling ; ' ; ‘ 
‘ ) ‘ » mur Kach unit 
cutters in quantity. Check one of our engineering sales 
"4 4 is ady le within these timing ranges 
representatives in principal industrial centers for details. head I 
complete range | ittaines V 


of the dial 


GODDARD & GODDARD COMPANY |e eee 


DETROIT 23. MICHIGAN hey can be supplied for con 
Engineering and producing tools that Go & Go since 1917 nue e du 1 for continuous of 


min ind 
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intermittent d-c service They are avail 
able for a-c operation at all standard 
voltages from 6 to 550 volts, 60 or 

cycles. For d-c operation, they are 


all standard voltages from 6 
to 230 volts 
Elastic 


A'GC’A Dis 


made for 


top N it 


St Corp. of America 
Elizabeth 


N.J T-2-1711 


Single Spindle 

Automatic Lathe 
single-spindle 
called TAR/I 


Model, is designed and constructed on 
ot 


fully integrated 
lathe 


Basic 
iutomatic turret 


the unit system interchangeability 


is equipped with a 
ot 


For simple work, it 


minimum number elements, while 
provision is m ide for addition of supple 


lea 


fitting or 


mentary standard accessories and 


tures without need for further 


Some of the standard units 


scraping 


are: cam shaft accelerator for reducing 


nonproductive time; optional spindle 


speed nuts; universal spindle for either 


‘ hue k ny work 


draulie 


bar and either me 


or 


chanical, hy or 


pneumat 





ind 


eration singe compound front 

rear slides either one or two vertical 
slides a choice of two types ol single 
point thread chasi ittachments and 


both types for either gle or multiple 


starts: spindle brane with or without 
spindle positioning device standard 
ear mounted work loading device with 
hand or magazine feeding ind high 
speed drilling ittachments 

The unit made larex, S.A s avail 
ible in three size having | | ind 
24ie in. capacity. Max chucking diam 
is 4'5 in swing is 6 In and spindle 
speed ranges from to 4730 rpm 


The lathe also can be supplied with 


either a six or ¢ 
double indexin 


drive to the heudstock is by 


yhit-position turret and 
single or 


The 
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ol a gear 


train 


which 


can 


be 


disengaged to permit the spindle to be 


otated freely by 


Independent motor drive of the cam 


hand 


shaft permits use of either high or low 


pindle speeds 


ing the machining cycle 


Lever systems 


for 


slides 


in either direction 


except 


dur 


of the turret, are adjustable for ratio 
States 


I 


Distributed 
{ussel] 


9? Madison 


in 


Ave 


T-2-1712 


Holbrook & 


he 


New 


United 


York 


Henderson 


17 


N 


by 
Ine 


y 


Sintered Iron 


Low cost freemachining material 


called Powdiron FM 


iron material with excellent machining 


is & pure sintered 
properties 

In the illustration, a part made with 
Powdiron FM is compared with a part 
made from ordinary sintered iron, show 
ing the superior machined finish of the 
Powdiron part 


ties 


addition to its machining 


the 


new material is readily avail 





c 
ee 


00 
Vog 








assembly lines 


Write fer am ARMSTRONG Coteleg. It has page after 


poge 





of 





MORE TOOLS PER MAN FOR 
MORE PROFITS! 


Even when labor was cheap and tools were costly, it wos the best 
tooled shops thet prospered. Now with wages higher and the work doys 
shorter, it becomes imperative thot every worker be supplied with every tool 
thot will increase his hourly production 


that each lathe, planer and shaper operator 
ARMSTRONG TOOL HOLDERS for each operation he performs 
each machine with its full complement of ARMSTRONG Setting-up Tools 
Use better balanced, handier ARMSTRONG WRENCHES on machines and 
Specify ARMSTRONG Drop Forged “C’’ Clamps and Lathe 
day, Only quality tools can be truly economical 


dicontt 


correct 


Equip 


has the 





ARMSTRONG BROS. TOOL CO. 


“The Tool Helder People” 
5257 W. Armstrong Ave., Chicago 30, U. S. A. 


eeet-culting tools 








FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A-2-17) 





















Here's how A. G. SPALDING & BROS 


uses those good 


LAPUINTE 











ERROR CETTE EEaoaea LiL LL 








Frontal Face Sole 


Non-paralle/ 
cuts on back 





The fine finish you see on the surfaces of Spalding irons, 
No. 2 through No. 9, didn’t get there just by chance! 
(Fine finish is inevitable when using Lapointe-Broaches.) 
The perfect accuracy of the machined surfaces, so necessary for 

in matched sets, 
wasn't an accident either! (Lapointe-Broaches are designed by 


obtaining the required balance and “feel’ 


capable engineers and ground by experienced craftsmen, 
so the aceuracy of the broach is assured from the start.) 
The production economy resulting from mass-precision 
Lapointe-Broaching was a real bonus on the deal . . . and 
particularly desirable in these times of rapidly rising shop costs. 


We invite you to consider using 
good broaches, LAPOINTE- 
BROACHES, to drive down pro- 
duction costs. 


LAPOINTE-BROACHES, Eleoiohy. 


increase broach life between grinds 
from 2 to 10 times. 









Write for BOOKLET No. | 
“How to core for BROACHING TOOLS” 






THE LAPOINTE MACHINE TOOL CO. 


0 ‘‘up”’ their quality and slash production costs gay dese 
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HUDSON, MASSACHUSETTS — U. 5. A. 
in England, Watford, Hertfordshire 







known to be the best 






THE WORLD'S OLDEST AND LARGEST MANUFACTURERS 
OF BROACHING MACHINES AND BROACHES 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 
Literature 
Number COMPANY DESCRIPTION “4 
A-2-175-1 Ace Drill Comp...eess.ccceseececsccos: Carbide Drills—Catalog contains data on Ace “Ground-from-the-Soli 
drills and hardened HS.S. drill blanks. (Page 175) 
A-2-50 Ace Drill Bushing Co., Inc............- Drill Bushings—Catalog contains technical data, comparison tables, pr 
lists and name of nearest dealer. (Page | 50) 
A-2-279.  Allegheny-Ludlum Steel Corp.......... Tool Steels—Biue Sheet contains data collected in laboratory and tield tests 
on Sagamore wol steel. (Page 279) 
A-2-13 American Drill Bushing Co............. aa armenia coho veg contains data on bushings and 3-D rane 1h) 
ordering. age 
A-2-232-1 Barksdale Valv@s,..é...6...seccseseees Air Vaives—Bulletin A-5 contains data on 4-way air valve for ee 332) 
age 
A-2-234-1 The Beckett-Harcum Co............... Control Valves—Catalog contains data on Hi-Cyelic valves. (Page 234 
A-2-263. The Blanchard Machine Co.,........... Grinding Wheels—Third edition of “The Art of Blanchard Surface Grinding? 
now available. (Page ) 
A-2-288 Brush Electronics Coy....../0.+..-... Surface Finish—Surfindicator described in booklet. (Page 288) 
AnZ-I5B Buck. TOO] Co..s...ctssccncnsectssssecs Chucks—Catalog contains data on large universal scroll chucks. (Page 153) 
A-2-177 Campbell Machine Div. 
American Chain & Cable............ Special Machine—Campbell cutoff machines described in book. (Page 177) 
A-2-290 Ciba Co., Inc., Plastics Div............. Piastics—Information on Ciba epoxy resins contained in catalogs for s 
applications. (Page 200) 
A-2-25 The Cincinnati Shaper Co.............. Shapers— Write Dept. E for bulletin “Cincinnati Rigid Shapers.” (Page 25) 
A-2-163-2 Cramer Posture Chair Co, Inc.......... Chairs—Hi-Model chairs tor architects and engineers described . pataleg. 
(Page 165) 
A-2-291 Detroit Broach & Machine Co.......... Broaching Machines—New bulletin contains data on Detroit vertical Pull 
Down machine. (age 291) 
A-2-208 H.E. Dickerman Mig. Co............--- Press Feeds—Engineering data on Dickerman hitch feeds and stock reels 
contained in —- (Page 208) 
A-B400" The DoAll Cas. :.... svesdkas arvabhates Gage Blocks—Ca moms contains data on rectangular and square block sets 
and block a (Page 238) 
A-2-47 Eastman Kodak Co...... “RPE AES doy Oa Projectors—Catalog contains list of representatives ana description of Kodak 
contour projectors. (Page 47) 
A-2-202 Eclipse Counterbore Co..............++ Cutting Tools—Engineering specifications contained in counterbore catalog 
No. 01 and end mill catalog No, 56 (Page 202) 
A-2-35  Gisholt Machine Co....... Tees idtese bal Turret Lathes—Bulietin 1179 contains data on JETracer sense fey aulo- 
matic turret lathe. Pages 34-35) 
A-2-110 Goddard & Goddard Co....... osseous, Cutting he pare gy F lists standards available and deusribes _ & a 
designing se (Page 170 
A-2-159 Hammond Machinery Builders, Inc..,,.Grinder—Caialog contains data on new Hammond electrolytic oscillating 
carbide tool grinder. (Page 159) 
A-2-278 Handy & Harman,.............25 .++,,Brazing—Bulleun 20 gives tacts on Easy-Filo applications, (Page 278) 
A-2-158-1 Ideal Industries, Ime,.i....64..+eeseee0s Centers—Catalog contains s,ecifications on Gold Band Live 7) sie 
(Page 158) 
A-2-183, Jarvis Corp.......+..- Mn otekice seis) Tapping—Bulletin describes Jarvis adjustable pitch lead screw taper, 
age 183) 
A-2-235 Jones & Lamson Machine Co........... Turret Lathes—Folder No. 5440 deseribes J&L, turret lathes, (Page 235) 
A-2-299 W.B. Knight Machinery Co............ Milling Machines—Booklet contains information on new No. 60 vertical pre- 
cision boring and milling machine. (Page 299) 
A-2-157 Lamina Dies & Tools, Inc....:......... Press Supplies—Catalog contains information on guide pins and bushings 
for regular or applications. (Page 157) 
A-2-172 Lapointe Machine Tool Co...... Se By. Broaches—Booklet No. 1 “How to Care for Broaching Tools” now available. 
( Page 172) 
A-2-226 Lepel High Frequency Laboratories, Inc.. i Heating—Catalog contains data on Lepe} induction heating ap~ 
plications. (Page 226) 
A-2-234-3 Lovejoy Tool Co,,Enc...........66,.005- Cutting Tools—-Catalog No. 31 contains data on face mills; No. 32, on side 
mills; and No. 33, on arbors. (Page 234) 
A-2-249 Madison IndustriesInd),...........+0«+ Cutting Tools—Madison rough and finish boring tools described in a , 
(Page 


237 THE TOOL ENGINEER DETROIT 38, MICH. READER 

USE THIS Plecse send me further information as indicated below: ery 
(Mark Key Number of trade literature, tools or advertisements; PB sey AOR, 

HANDY FORM » ADVERTISERS TRADE LITERATURE TOOLS OF TODAY 


to obtain further 
information about 
advertisers, trade 
literature or tools Wy 
of today appearing 


in this issue of THE FIRM BUSINESS 
TOOL ENGINEER. Please cj Firm Address 
No postage needed. eee cy Home: Address Ae 







































































































































































































































































































































mm ee re we ee me ee ees ae 



























































AS t-— 5 oe 
A] L— te 
A t— Tj 
AS t— Tt 



















NAME POSITION 


























CITY ZONE NO. STATE 








i, 
a 


& 


INE TOOL ENGINEERS Oe dS) nocaus 


TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


Literature 
Number 


COMPANY DESCRIPTION 
A-2-242 MBE Export & Import, Ltd...... el aa Ommetionel deters © Nema nanees fsbo Sa 
A-2~262-38 W.F, "Thole~-Catalog 52 contains data on “Meyco” carbide saws A 
tte (Page 
A~2~244-4 Tools ‘and Dies—Brovhure deseribes Middlestadt engineering otyhar Poy 


2-207 
A-2-220 
A-2-271 
A-2-246 ° 
A-2-74 
A-2-231 


A-2-181 tical Gaging Products, Inc. Surface Charts described in bu’letin. 
A-2-154 Pee Equipment & Engineering C0, ee No, 536 contains data on Peeco vi 


(Page 
2.99% ‘o, Culting Tools—Putnam catalog fita in machinis's tool box for easy and 
A-2-29 Putnam Tool Co pai pe ape) (Page 293) 


A-2-308-3 R. B. %o.,” ’ roels~-Catalog R theming (Page 308) 
A-2-55 


A-~-2-252 
32-2 


A-2-260 The Sidney Machine Tool Co 

A-2-169 The S-P Mig. Corp.......:-..0ss0e08 ae 
A-~2-200-2 

A-2-309  Stupakoff Div. of The Carborundum Co.Catting 41 
A-2-192 


cere cade or  ctdeniing too 
wren Fhe merely —- Soma 


ts feeders, 

A-2-306 b ae nn om = ies No, 613 Frege bo * gt ~tair airgage. etary, Se 
A-2-272 Torri (ae Machines—Ca on 

at ‘ Machines. Also available, 20-minute, full-color film on swaging. (Page ry) 
A-2-292  Vlier Engineering, Inc Machine Accessories—New catalog shows applications for Vlier 

accessories. (Page 
A-2-69 Walker Turner 
Div. of Rockwell Mfg. Co 

A-2-282-2 West Point Mig. Co 


A-2-276-4 Woodson Too! Co 
A-2-193-] 
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They're tough, they’re versatile 


... and amazingly 
low in cost! 


STUB DRILLS 


The short, heavy duty flutes of Ace Stub Drills are 
ground into top quality pre-hardened high speed 
steel to give you keener cutting lips, extra strength, 
longer drill life. Ideal for close-to-work screw ma 
Chine operations and portable drilling. And they're 
now stocked in 140 standard sizes that cost approxi- 
mately 20°, less than equivalent jobber length drills! 


Call your local Ace Drill Distributor today! 


NEW CATALOG covers the entire line of Ace 
sfound-tr the.S 7’ High Speed Steel and 
Carbide Drills, Reamers, Drill Blanks and 


special Drills. Send for it today! 





ACE DRILL 


ADRIAN, MICHIGAN 





SOLID ~DORNLLS 


NATORS OF 


INDICATE A-2-175-1 


GROUND-F ROM THE 
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i thread 
In the illustration, an internal conical 
in diame 


surface approximately %4 in 


ter and Me in. wide is be ng checked in 
relation to a 1 %g-1l2 internal thread 
Size of the internal thread is checked at 
the same time 

Bryant Gage & Spindle Div 


Springfield, Vt 


Box 620 


a oe 
2-1751 
P-2-175 


Angle Dresser 
and Toolholder 


] his double 


is designed to incorporate the function 


duty tool, called the G2? 
of an angle dresser and a toolholder in 


i single tool It has an easy-to-read 


vernier cale of Oto 180 de Xz which a 


sures accuracy within 2 min. of | deg 
It is useful in 
small jobs to be milled, drilled, tapped 
etc. at any desired 

Rothfuss Tool Co., Box 2804 
dence 7. R. | 


particularly selling uy 


ingle 


Provi 


Template Printer 
Master layout i 


made on a productior 


le mplate 


togr aphi methods on this contact print 


er The machine ed upped with f 


hict 


closing lids, eac 80 in. long 


can be raised and lowered together 


Itiong | be ing made 


i template over i 


T-2-1752 


' 
it 





TWO ,MORE 
(al 
EXCLUSIVES 
«++ AT 
NO EXTRA 
cost! 


DOWEL PIN 
REAMERS 
Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Flutes. 
14 Sizes from .1230 
thru .4995” Sets, tool 

















OVER & UNDER 
SIZE CHUCKING 
REAMERS 

Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Flutes. 

14 Sizes from .124 

thru .501” Sets, tool 


These reamers are two 
more reasons why L&l 
is the source for a 

complete reamer line. 


See your L&I Distributor. 


“the reamer specialists” 


LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
INDICATE A-2-175-2 








INC. 


IDE. 


TAVATLEE & 











Or, if one smaller than 15 ft to be 
produced, one half of the machine can 
be used while the other half is idle 

A template can be made by this ma 
chine in a matter of minutes. Printers 
ire available in sizes from 38 x 50 in. 
to 72 x 360 in. Light is provided by 
special fluorescent tubes 

Miller-Trojan Co., Inc., Troy, Ohio 


T-2-1761 





USE READER SERVICE CARD ON PACE 
173 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 











Fast and Sure Clamping 
LODDING Retracting Clamps 





Air automation, 
too—as fast as 
your air line 

absolutely rigid 


self retracting 








As quick as your hand, a quarter turn of the screw—one 
movement of your arm—and your Lodding Clamp is at work. 
Another simple movement releases work and retracts Clamp. 
Here is complete surety and quick action—a time and cost 
saver. Four sizes each of four styles. Hand knob, cam or nut. 








Manatees Nae - 

















Block Adaptor Round Adaptor 


Mounting holes for easy adaptor installation 


Factory Warehouse 


Precision Tool Sales, 417 E. Florence Ave. 
Los Angeles 3 — PL 3-332] 


LODDING, Inc., Worcester 1, Mass. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A.2-176 





Carbide Tipped Saw 


This circular blade saw incorporates 
a Penta-Cut carbide tooth design de 
veloped for cutting nonferrous metals 
The patented carbide tips are of alter 
nate design (male and female) so as to 
provide a group of five cutting edges in 
every set of two teeth. The male tooth 
in the set has a slightly wider kerf to 
provide a planing or shaving action on 
the side of the material as the saw cuts 


The tooth cle sign provides cool clean 


cutting without gumming or burning of 
materials. Chip disposal is easy and 
quick There are no burrs on cut edges 
Maintenance requirements for saw 
blades are minimized. Because all cut 
ting edges are on the same periphery 
this saw can be sharpened precise ly on 
a machine. No special setups are re 
quired 

Carbide Penta-Cut tooth saw blades 
are available in 12, 16, 18 and 20 in 
diam 

Victory Carbide Saw & Tool Co., 3856 


N. Ashland Ave., Chicago 13, Ill 


T-2-1762 


Plating Thickness Tester 


Model 955 electronic thickness tester 
thicknes ot 


metallic coatings suc h as decorative and 


measures platings and 
heavy chromium, silver, tin, cadmium 
zine, copper, brass, nickel, lead, lead-tin 
and tin-zine alloy. Base material can be 
steel copper brass, aluminum and other 
metals, ceramics, and pl istic 

Simple to operate, the te r mecor 
porates 


i constant pre ice which 


The Tool Engineer 





uniform 


automatically 


maintains pres 
sure between test cell and specimen, so 
there is no need to rely on operator 
judgment alone. 


Accuracy of the instrument can be 
checked at any time, and a calibration 
adjustment will automatically correct 
high or low readings 

Kocour Company 


St. Louis Ave 


Dept. K-2, 4800 S 
Chicago, Ill. T-2-1771 


Milling Machine 


This Model #3 horizontal and verti 
cal milling machine, built by Maserati 
Machine Works in Italy, has a table 
working surface of 59 by 13° in 
Three table slots have widths of 0.7086 
in.; distance between slots is 3.1495 in 
table 


taper is 2°4 in 


The universal swivels 45 deg 


Spindle 


Maximum dis 
















































































1 


ince trom center ol spindle 


to top ot 


table is 1814 in. Maximum diam of cut 
ter is 12%% in 

The unit has power rapid traverses 
in all directions, dual automatic selec 
tion of speeds and feeds, dual controls 


for all power feeds and rapid traverses 
ind dual controls for clutch and brake 

Maserati Corp. of W 
bury, L.I., N. ¥ -1 


Ameri est 
772 


T.2 
Die Casting Machines 
Designed for fast production, the Uni 


Mode | 120 


casting mat hine 


caster 150-ton capacity dic 
incorporates a simpli 
hed, compact and self-contained hydrau 
lic system mounted on a sub-base of the 
machine. There are no pilot lines, and 


hyds sulie 


couplings of all 
welded flange fittings to 


hydraulic shock 


pipes have 


ivoid oil leaks 


bee ilisn¢ 


tank 


im plitve d 
ible oil filters 
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: ° ‘ the 
brasive Cutting} 


the 





way fo cut many materials 


way fo cuf some 


Campbell Cut-Off Machines 





Rough, serrated cut 
of metal saw 


Smooth-finished cut 
of CAMPBELL 
Abrasive Cut-Off Machine 
with ALLISON Wheel 


Examples of Economy 
Abrasive Cutting gives 


A large aircraft manufacturer 
reports CAMPBELL Abrasive Cut- 
Off Machines cut stainless steel 
tube twice as fast as other meth- 
ing $32,000 in the first 
year of operation. 


ods—sav 


International Nickel’s tough K 
Monel, 4%" dia 
utes per cut on a CAMPBELL Os- 
cillating Wet Abrasive Cut-Off 
Machine 


, is cutin 2 min- 


FOR FURTHER INFORMATION USE READER 








SERVICE CARD 


Smooth cutting saves 
grinding operation for 
American Gear & Mfg Co. 


Cross sections of gear teeth — 
smooth, fine-finished and ready 
for metallurgical study— 
save an entire extra grinding 
operation at the Lemont, 
Illinois plant of American Gear 
& Mfg. Co., a division of Brad 
Foote Gear Company. 

These test samples are 
neatly ‘‘sliced’’ down to a 
single gear tooth in thickness 
on a CAMPBELL 406 Oscillat- 
ing Wet Abrasive Cut-Off 
Machine, equipped with just 
the right ALLISON Abrasive 
Wheel for the job. These sec- 
tions with fine finish, no hard 
spots, no change in metallur- 
gical characteristics, come 
from the wer cut with abun- 
dant coolant applied just 
where it does the most good. 
It’s the OSCILLATION of the 
abrasive wheel... the right one 
for the job... that handles big 
cuts like this with speed and 
economy. 


Campbell Engineering 
Service costs you nothing 
—can save you much 


What is your metal cutting 
problem? Does it involve cut- 
ting of alloy or high carbon 
steel? Our Field Engineers, 
abrasive cutting specialists, 
can help you arrive at that 
particular combination of 
CAMPBELL Cut-Off Machine 
and ALLISON Cutting Wheel 
that will improve your opera- 
tion and save you money, 


Let us 
send you 
this book 


Campbell Machine Division 
AMERICAN CHAIN & CABLE 


945 Connecticut Avenue, Bridgeport 2, Connecticut 


INDICATE AZ 





drainage is not necessary For easy 
maintenance all four of the tie bars can 
be pulled without dismantling any part 
of the machine 

Shot end de sign also has been simpl 
fied with an unusual adjustment device 
Only two nuts are used for final clamp 
ing of nozzle to die 

electrical controls permit operation 
of equipment on automatic cycle or 
manual All hydraulic control valve 
ire located within easy reach of the op 
erator 

Unit Products, Div. of Uniloy Corp 
Saline, Mich T-2-1781 


Box Tool 


sox tool incorporates fine adjust 
ment for the cutter, facilitating setup 
and adjustment of tool bits. Carbide 


@eevee Now available, the latest, 
revised edition of the B. Jahn Catalog. Scores of case histories 
show B. Jahn progressive die engineering and ingenuity 
solving mass production problems for America’s most pro- 


gressive manufacturers. 


SEE how dies by B. Jahn end worry, wonder, waste! How towed backrests hove builtin coolant 
B. Jahn can cure assembly headaches! How B. Jahn ‘'Pro- tubes. Tool holder can be used for bot! 
duction Proved’ Dies are built stronger, produce longer! le - . ee — a ar 

How B. Jahn eliminated thousands of costly, unnecessary whe Pisine NY T.2.1789 


production operations and cut product costs! And more!!! 


Optical Comparator 


Send today for your copy of the NEW * 
20 page B. Jahn Catalog and learn for This 8 in. optical comparator is de 
yourself how many signed to utilize vertical beam of light 
of the world's largest 


so that the work stage is in a horizontal 

manufacturers cut plane. With this design work is simply 
costs, improve pro- 

duct quality. laid on the stage and measurements it 

{ j both dimensions are obtained in natural 


motions from left to right or front t 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT gore | 


a qui k-inde king ob 





tive turret for 10x, 20x and 50x mag 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-178 
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nification, a retractable vertical illumi 








nator for reflected images in all 3 
selective filter for in 


crease of contrast in transmitted as 


magnifications 


well as reflected light, a rapid-acting 






2-dimensional stage for locating work 


against charts and a rotating circular 












screen for angular measurements 
Opto-Metric Tools, In¢ 137 Varick 
St.. New York 13, N. ¥ T-2-1791 








USE READER SERVICE CARD ON PAGE 
173 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 










Tapping Machine 


rhis tapping unit incorporates a spe 
cial homing device to simplify precision 
tapping operations and avoid risk of tap 
breakage and work damage. It will 
precision-tap thin sheets without strip 


ping and tap brittle plastics without 





chipping Blind holes can be tapped 
to the bottom without risk of breaking 
the lap 


With the homing device, the tapping 





machine spindle is returned to neutral 


1utomatically when pressure on the 
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LOOK FOR RIVETS 
WITH A COMPASS 






Draw a 300-mile circle around your plant _ 


You’re almost certain to circle one of 
Milford’s five manufacturing plants! 


There's hardly a metalworking plant in the country 
that isn’t within overnight trucking distance of one 
of Milford’s five manufacturing plants. And 20 sales 
offices add to the convenience of ordering and getting 


you need them NOW! 


rivets when 





To improve product appearance and strength 
to take full advantage of automatic assembly 
to cut delivery time and production costs 


get in touch with Milford first! 


MILFORD 


MILFORD RIVET 
& MACHINE CoO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK CALIF 








FOR FURTHER INFORMATION USE READER SERVICE CARD, INDICATE A-2-179 
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Return to neutral 
rotation © I ip and permits 
withdrawal ough reverse pres 
on the feed lever vacity of the 


ranges from 0.034 in. x 120 to 0.25 
x 24 
The Hamilton Tool Co.. Ninth St. at 


Hanover. Hamilton. Ohio T-2-1801 


Pressure Mixer 


Available in fiv 0 | from one 
quart laboratory VIX ve quarts 


production mixer mee pressure 


mixer is designed r blend gy catalyst 


ind additive material n ntamer in 


Thread Comparator (internal) with manner which as tha the mix 


Thre Compoarat s 
ee tricity Attachment vread Comparator Standard Model will be 


“ or pase mal 
e*eeeoeieeensrteneeeeenste7eeeeseeee#ee¢e8 @ iaterial 


ind the 
kh, 


under pres 


Thread Comparator (External) with 


Optical Tap Checker Saquareness Attachment 


nto a polyeth lene riridge 


WHER kK mixer i pro ided it 


der \ counter 


QUALITY 


BEGINS... 


Tap Check Comparator 


Whitney offers your production Hanson-Whitney's entire line of products 
t protection with a complete ure designed and manufactured with 


‘ { master precision instruments for ingle source integrity key factor 


Soak ae Induction Heater 


nepection of secre thread having closest 
a ’ - . ea VEG in accura ind availability 


ute vac ‘ 0 \ ey ome . tol , 

ditionally Gace line of 4-8 tons. mar tribut “ back Hanson-¥ 4 we ~ a eee - a 

hit md cutter these H-W gage ind field en neering with complete ‘ lo sold brazing 
for fast, off-the-shelf service. Write 

hardening nine n ilar pro 


tolerance kach an addition to the tra 


assure “full quality control from thread tock 
tart to finish lor free literature 
duction operation d Model 


Lol it has a built uit tran 
former tor matet ’ rietv of load 


Hanson-Whitney | esc" 


comrany “ recycling 


Division of Tue Wurrney Cuatin Company 


171 BARTHOLOMEW AVE HARTFORD 2. CONNECTICUT 





TAPS : THREAD GAGES : HOBS : CENTERING MACHINES ;: THREAD MILLING MACHINES AND CUTTERS 
FOR FURTHER INFORMATION USE READER SERVICE CARD: INDICATE A.2-180 
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Hole-Grinding 


I hie 1) 
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~woOlne system 
ipproximately 200 
h, 25 in. wide 
bye ipplied with 
Ine 609 West 


r-2-1812 


I T-2-1811 


Burs 


iniature 








TEST 
YOURSELF 


on gaging a split thousandth 





PART SHADOW 


3 


CHART 
ON SCREEN LINE 


2 


Pers / 


(See correct answers below) 


This is only one type of standard O.G.P. Micro-Gage Chart Line used 
for quick checking of close tolerances on your optical comparator 
Micro-Gage Charts are an optical adaptation of the toolmaker'’s way 
of checking his work by comparing it to a straight edu against 

the light. A crack of light is 
to guess whether a part shadow coincides with or falls between 

li rhat’s why O.C.P. Micro-Gage Charts, 
printed from precision-scribed masters, permit lower magnification, 
thus often eliminate costly mechanical shifts in 
Operators 

\ 3 Le s indeci 1On Our experiences can help you de termine when 
to use Micro-Gage Charts and which type will best suit 


easy to see much easier than trying 


" 
paralle nes on a chart 


your fixtures 
report: (1) Improved accuracy ) faster checking; 


ou; job 





EVERYTHING 
TO MAKE YOUR 
OPTICAL COMPARATORS 
MORE USEFUL 


We also supply all types of standard 
charts, custom charts, layout accessories, 
fixture bases, and custom fixtures to 
meet your specialized requirements. 





Answers to above test 


Part ove Part undersize. 





OPTICAL GAGING PRODUCTS, INC 
26 Forbes Street, Rochester, New York 
send me literature 


on how to use Micro Gage Charts to 


me and increase ac sracy 


Name Tithe 


OPTICAL GAGING PRODUCTS, INC. 
SPECIALISTS IN PROJECTION GAGING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-18 











Screwdrivers and 


Chey 89 Nv'setters 
Air and electric screwdrivers and 


make possible 





itsetters precision tor 


control in the assembly of threaded 
ommended epeed is 100.000 rpm or bet tener The tools may be used sati 
ter. The tools will not load, create little orily by ine x pe rienced assemblers 
identified as Thor Uni-Tork 


heat ind prevent distortion in The re 


yart They can be resharpened ncornorat 1 torque adjustment which 
| i ’ j t wh 
nm the pindle with a diamond hone et 


The Atrax Co., Newington, Conn 
T-2-1821 


on the outside of the special 


clutch attachment The clutch disen 


gages instantly and completely when the 





PIONEER 921-T specified 


ALUMINUM TOOLING PLATE 


42” DRILL JIG WITH 140-HOLE PATTERN 
HELD WITHIN © .0005” BORING TOLERANCE 


In contrac ith Mechanics i Specialtic ( lor thi 
Hugh Aircraft: specified Pioneer 921-T to insure dimen 
Boring of the drill | hing p is held we brine the 
illo ed Absolutely lortio or movement oce 


machin th 921-1 


921-T GIVES YOU THESE ADVANTAGES 
P 


complic ited drill jig 
tability 
(wi) hd tole rance 


urred after the finish 


booth il 


Proper iio 


Fe | re we ‘ Is because it f 


operation ich as your 


THESE SUPPLIERS OF PIONEER PRODUCTS SERVE YOU 


Edgecomb Steel G Aluminum Jeseph T. Ryerson G Son, Inc 

4 Hillside Ave., Hillside, NJ 60 Everett St., Boston, Mass 

industrial Metals Joseph T. Ryerson G Son, Inc 

410 Southwest Bivd., Kansas City, Me Milwaukee, Wis 

Warehouses: St. Louis, Mo., Wichita, Kan Southern States Iron Roofing Co 

Kasle Stee! Corporatien Stiles Ave. and Louisville Rd, Savannah, Ga 
4343 Wyoming, Detroit, Michigan Warehouses: Atianta, Ga; Birmingham, Ala 
W arehouses ond Rapids, Mich Louisville, Ky.; Memphis, Tenn; Miami, Fia 
ind ; Cleveland, Ohio Nashville, Tenn.; Raleigh, N.C ; Richmond, Va 
Meier Brees G Aluminum Co Mapes & Sprowi Steel Co 

1471 £. Nime Mile Rood, Hazel Park, Mich Union, New Jersey 

Pioneer Sales Engineering Vinson Stee! and Aluminum Co 

2233 Inkster Road, Inkster, Mich 4606 Singleton Bivd., Dallas, Texas 

Joseph T. Ryerson & Son, inc > rite for broch 
léth and Rockwell Sts., Chicago, IMinois oF vere oe 


PIONEER acuminuM, INC. 


Subschiary of MORRIS P. KIRK & SON, INC. 
5251 West imperial Highway - ORegon 8-7621- Los Angeles 45, Calif. 


INDICATE A-2-182 


Elkhart 


ure on spe 


. 
TOOLING PLATE 
HEATING 
PLATENS 
VACUUM CHUCKS 
EXTRUSIONS 
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preset torque is reached. The cycle is 


snap-action, with no ratcheting, slipping 
0 buzzing of the clutch jaws Phe 
torque setting holds indefinitely, assur 
in the 


ing uniform tightne ind qualit 


assembled product Range of adjust 
ments is from 10 to 100 in.-lb torque 

The Uni-Tork tools are available in 
18 models in Thor’s No. 2 and 22 air 
tool line, including eight reversible ma 
chines 


The Uni-Tork clutch 


also available in four 


ittachment is 
models of the 
Thor universal electric Silver Line 
eries of screwdrivers and nutsetters 


Thor Power Tool Co Auror i I] 
T-2-1822 


Circular Saw 


This metal-cutting cir ilar iw makes 
straight and mitre cuts in 
or bar stock It l 


in two sizes tor cutting up to 2°. oF 


accurate 
either tubes ivailable 
s14-in. bar stock respectively. The unit 


which is easily portable is ot simple 


strong construction All part ire inte! 
changeable 
Wandsbeker 
124. Beinhoff & Co 
Hamburg-Wandsbek 


T-2-1823 


Werkzeug Gesellschaft 
Konigsreihe 14-16 


(rermany 


Blower Motor 


Power output of these totally er 


closed a-c motors can be increased with 


out exceeding the rated temperature 


rise of the motor because the motor is 
cooled by air from the blower it powers 
The motors have cast-iron ribbed frame 


double-shielded 


ball bearings, and metermati 


construction, oversized 


lubrica 


grease relief. Heavy 


tion with automat 


Formvar ylon-coated mag 
used tor coils, with six coat 
insulating varnish 


fool Engineer 





numbered and indexed through a neo 
prene gasket between the frame and 
conduit box, with the indexing corre 
sponding to the connection diagram on 
the nameplate. The motors are 


ible in NEMA frame sizes 


avail 


from 


through 30 hp and may be operated on 
208-v network systems 

Reliance Electric & Engineering Co 

1088 Ivanhoe Rd., Cleveland 10. Ohio 
T-2-1831 
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Relief Grinder 


Cam-actuated fixture for relief grind 
ing of step drills, countersinks, taps 
ete., uses a single solid cam for infinite 
adjustment of clearance lift. Index hub 
contain indexes for different number 


of flutes. which can be slipped on o 


re 


off in 1 tew econds An extended 
spindle in rear permits addition of pul 
ley to motorize the tool. The unit uses 
5-C collets. Its base is graduated to 
160 deg. Spindle lock by a simple 
twist 

Steptool Co., 3613 FE. Olympic Blvd 
Los Angeles 23, Calif T-2-1832 


Hydraulic Miil 
for Aluminum 


This hydraulic planer-type mill can 
be furnished in heights of 30. 36 and 
43 in. widths of 30 or 36 in. and with 
stroke lengths of 6, 8 or 10 ft. Hydrau- 


lic equipment and electrical equipment 


February 1957 











Convertible to 11, 12, 13, 14, 16 18, 20, 24 


and 28 pitch . . . 24, 28, 32, 36, 40, 44, 48, 56, 64, 72 and 80 pitch 
in SECONDS! 


. INSTANTANEOUS 
CLUTCH 
CONTROL FOR 
TAPPING 
REVERSING 











Feet 
MECHANISM 
f | wile 


Tht unl 


Now, one attachment, one lead screw with quick simple adjustment gives 
convertible tapping in Seconds! Through positive leverage and clutch 
control, one lead screw running at constant speed, makes these new ad- 


justable pitch lead screw tappers a must in every tapping department. 


This is production economy—soves the cost of individual lead screws for 
each pitch desired. Saves change over time—converts in a few seconds— 


by adjustment of four set-screws along a clearly marked graduated scale. 


Tap with a feather touch on hand control... no pressure on the tap. Stops 
cut at end of predetermined depth. Automotically reverses upon release of 
hand control, automatically backs out, leaving clean, accurate threads. 


Now, convertible pitch tapping, faster production, new versatility 
is assured even by unskilled operators—with 


this tapping attachment. 


Jarsis 

© WRITE NOW! pis 
Send for bulletin CORPO 

e and prices. 

° mioDLETOWN 


N 


10." 
CONNES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-183 








ind a 15/30 hp 1800/3600 rpm hig 
peed milling head is shown in the il 
lustration 

\ three-dimensional tracer valve is 
mounted on adjustable slides for longi 
tudinal, cro ind vertical adjustments 
for varying the relationship between 
eutter and stylus An additional tracer 
valve, arranged with a four position 
turret stop, is provided for variable 
depth control for 360 deg contour oper 
itions. A button on the control pendant 
elects which valve is to he used 

Rockford Machine Tool Co Dept / 
500 Kishwaukee St.. Rockford, Ill 

T-2-1841 








chip room is provided, with provision 
for automatic chip removal if desired 
The transmission ly pe heads are avail 
ible with 2, 4, or 8 speeds Automatic 
peed change ire provided for all cuts 
of a evcle with each ty i head Proper 
pindle speed for the best surface finish 
ind feed are automatically maintained 
\ direct reading 


scale is provided for 
positioning of the tailstock 

Sundstrand Machine Tool Co... Rock 
ford, Ol T-2-1842 
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Bar Automatic 


This ‘+q Mn RA-6 multiple spindle 
bar automatic for manufacture of small 
high-production parts, measures approx 
imately 5 ft high, and 51% ft long with 
out the stock reel 

Spindle speeds up to 4500 rpm are 
ivailable in standard models Models 
equipped with spindle stopping mecha 
nisms have speeds to 3200 rpm Spindle 
capacity is « in. using standard collet 
ind pusher tubes and can be increased 


' 


o accommodate » In. round or rq in 
hexagonal stock by using combined 
pushers and pusher tubes 

rhe toolslide is of the standard Acme 


Gridley flat surface design with center 














BUILD A GAGE INSTAL- 
LATION TO SUIT 
YOUR NEEDS... 

with these packaged, on-ihe 


shelf P&W Air-O-Limit Light 
Signal Units. Can be used to 





signal operator or to provide 
feed-back impulse for fully au cd 


tomatic proces control 


y 
BASIC 2-LIMIT UNIT 


indicates high and low toler 
ances. Suitable for sorting and 
other yes-or-no'’ control 
applications ty 


> PAGE 


on: 





3-LIMIT UNIT . . . especially 
suited for grinding and similar 
operations. Indicates or auto 
matically controls such condi 
tions as: “Fast Feed Slow 
Feed,” and “Spark-Out 


4-LIMIT UNIT » « » Similar to 
3-Limit Unit, but provides 
greater control scope. Indicates 
or controls such conditions as 
“Approach High Limit High 
Limit “Approach Low Limit” 
and “Low Limit 
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GAGE BL¢« 








WITH PRATT & WHITNEY STANDARD, 


rPUT RATES, INSURED ACCI 
REJECT LOSSES 


INCREASED Ol 
RACY, REDUCED 
benefit get with On-Machine Automatic or Auté 
mation Gaging! And now, these standard P&W P:; 


aged Uni with appropria ooling 


are tne 


can provide 


an in aliation tal adto vour need without the ex 


ired to d construct 


engineer an 
P&W Pack 
on-machine gaging for thi pe 


tomotive piston machine produced 


Two P&W Air-O-Limit ¢ 


aged Units made it ea 


arbide 


{ 


ON-THE-SHELF 


Gage Pl ig 


are arral 
pin ty 
P&W 


in CN 


Control Unit 
eeded \ er 
for the 


‘ 


cks bore 
red, control uni 
I chine automatsi 


Whatever yo 


tected 


raging equipment exac 


b 

For complete inforn 
Company, Inc., 16C} 
ford, Connecticut 


on the piste 


GAGE CONTROL UNITS 


cher 
ms automaticall 


k the ID of both wrist 
Lights on the 
tolerance 


wed to 


tor if 


ignal the 
ond set of gage plug imilarly 
of snap ring groove If 
redto shut down the 
an impertect part} de 
quirements, P&W can supply 
tl right for the op 

ation, write to Pratt & Whitney 
varter Oak Boulevard, West Hart 


opera 
pr rice 
can be arrang 

vnen 


‘yey 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOL 


riNG 





How to be SURE [ll 


“J. about I 9 
Surface Roughness 


wT, 


NO NEED TO GUESS or wonder about the roughness of 
parts that you make or buy. With the PROFILOMETER™ 
at hand, you KNOW the roughness, because — 


1 The Profilometer measures surface roughness in definite 
microinch units (arithmetical or r.m.s. average height). It 
eliminates the errors and uncertainties of inspection by 
touch or sight 


It is accurate and dependable—even below 3 microinches. 


Cannot be set to give wrong readings 


It's a sturdy, portable SHOP TOOL aS easy to use as 
a dial gage 


It is versatile. Measures almost any surface, internal or 
external, over any desired length. Measures plastics, 
glass, etc. as readily as metal 


§ It's been thoroughly proven in thousands of production 


and Inspec tion departments since 1936 


FREE ILLUSTRATED BULLETIN gives details; 


describes cost-saving applications Write for it! 





OTHER MICROMETRICAL PRODUCTS include the 
PROFICORDER® (for obtaining magnified surface profile records); 
WAVOMETER® (for measuring waviness around surfaces of rota 
tion); ANDEROMETER (for measuring the over-all quality of 
assembled ball bearings). Illustrated bulletins on request 











Representatives in principal industrial centers throughout the Free World 


Nomes of above products are registered trade-marks 


MICROMETRICAL 


MANUFACTURING COMPANY 
349 S. MAIN ST. ANN ARBOR, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-186 
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keyway and parallel T-slots for holding 
down the hinge type toolholders at each 
spindle station 

The flat lower cross slides are approx 
imately 4 in. wide by 6 in. long. Cams 
for all slides are easily accessible and 
can be changed quickly when necessary 
Complete cycle of the machine is 0.7 sec. 
at high speed, including an idle time of 
0.466 se« 

The National Acme Co., 170 E. 131st 
St., Cleveland 8, Ohio T-2-1861 
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Air Drill 


An industrial air drill, the S-P 1000, 
has I join capac ity a safety ( hue k 
shield and has 14 hp at 90-lb pressure 


A patented metering trigger gives posi 


hs 


tive rpm control from 0- to 2500 
Ihe tool, which weighs 2 |b, is avail- 
able with pistol grip or straight handle. 
Superior Pneumatic & Mfg., Ince., 
4758 Warner Rd., Cleveland 25, Ohio. 
T-2-1862 


Tapping Machine 


Chis tapping machine, model 48T, is 
designed for high production, precision 
internal threading of couplings ranging 
in size from 14% in. external upset tub- 
ing to 6 in. OD casing. Pneumatically 
operated and electrically controlled, it 
features automatic operation with maga- 


The Tool Engineer 








zine feed. It also has adjustable spindle 
float, receding chaser tap mechanism to 
ire threads of a positive and preci 

on taper with infinite settings from 

1; in. to 0 taper per foot, detachable tap 

ieads for wide range coverage with 
nimum tooling cost, set up ease, lead 

f 


feed, precision worm and worm 
wheel drive, integral spindle and tap 


screw 


init for increased strength, and com 
— 


pat construction 


Production rates, at 100 percent eth 


ency, range trom 9O per hour on 1% 








il line pipe coupling to 17 per hour 
2 in. casing couplings. Standard 
merchant, conduit and many special 


ouplings can also be tapped on a high 


production basis. When straight threads 

t required the machine can be set up 

traight-through tapping and single 
dexit 


Landis Machine Co., Waynesboro, Pa 
T-2-1871 


Portable Nibbler 








Pneumatic portable nibbler cuts up 


o 55 ipm through 10 ga stainless steel 


thout distortion on either side of the 
it, leaving the edge ready for fabricat 
ng Short turning radius allows intri 


ite patterns and spec il openings to be 
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cut in sheet metal without special de 


vices. 


The unit weighs 13 lbs and measures 


13 in. in length 


Power is furnished by a 5 hp 2-stage 


com pressor which operates a heavy-duty 
Cleco air motor. Capacity is 10 ga stain 
less, nickled, CR steel and galvanized 
iron, 8 ga mild steel, aluminum, brass 


other softer metals in proportion 


Minimum cutting radius is 6 in 


Fenway Machine Co., Edgemont and 


Clementine Sts., Philadelphia 34, Pa 
Distributed by Easco Products 


T-2-1872 
























































hit 


CUT LAYOUT TIME! Micro 


10 Riser extends rar 


AA j s ¢ 
f hi 20GF 


Coll your dis 


f 
THE GREIST| MANUFACTURING COMPANY, 512 BLAKE STREET, NEW HAVEN 15, CONN 


Precision Products 
FOR FURTHER INFORMATION, USE READER SERVICE CARD 


Reversing Clutch 


Torque converter transmission of the 
Funk Revers-O-Matic drive requires no 
A single throttle 
immediately changes both dire 


clutch or gear shifting 


pedals may be substituated for the lever 
The drive provides smooth, fast accel 
eration and strong pulling power 


converter multiplies engine torque 200 


rhe drive is adaptable to any type of 


operation involving change in direction 


faster than your micrometer| 







zero at base |! 


that cuts reading time! Attact 





INDICATE A-2-187 








on equipment 


ad place 


i-DA, Cof 
T-2-1881 


Hydraulic Marking Unit 


lhe #710 hydraulic marking 


hine, which requires only 16 by 20 i 


pace periorm normal marking op 


¥ 


eration requiring up to BOOO th pre 


ure, with a maximum lettering length 


of 3 in. It will stamp up to 4 lines 


ol 6-in. character 


j built 


This compact unit 
with a slide which 


Che marker 


controls and 


heavy die 
operates on roller bearings 
s designed with simplified 
means for quick and simple adjustment 
of table and die slide stroke. It will 
sccept flats up to 5 in. thick and rounds 
to > in. in diam. A handwheel adjust 
table 4 in 


\ single convenient control knol 


ment will move the up or 
down 

quickly Productior 
800 to 1000 parts per hour 
The Parker-Hartford 


Franklin Ave 


sdyust pressure 
Capac ity i 
Corp 650 
Hartford, Conn T-2-1882 





with 


General-Purpose S 


High Speed 
Accuracy, Economy 


Bi 


Model 46 /M2,€2 
Equipped with standare 
work track 


Optional Equipment) 


you f he many 
MARVEL 


the cheapest, 


Let us prove to 
reasons why this 
Hack Saw offers 
most accurate and fastest ‘cut 
off method available to you 
at a low initial coat 

Ask your dealer, or write us 
for Bulletin GP35 which fully 
describes and illustrates the 
many exclusive features which 
makes this Hack Saw Machine 


your beat buy 


ARMSTRONG-BLUM MFG. CO. - 


MARVEL No. 4B 
HIGH SPEED HACK SAW 


En Lu Aue featwres 


Horizontal Ball Bearing Saw Frame 

Screw Feed Automatic or Hand Driven 
Quick Return Stroke allows greater number 
of strokes per minute 

Simple Positive Coolant System 

Adjustable Stroke 
capacity 
Speed Range 


can be shortened for larger 


available in 1, 2 of 4 speed 
models for wider range of work 


5700 Bloomingdale Avenue - CHICAGO 39, ILL. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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Automatic Counter 


Designed for use for any 
controlled by 


»speration 
pneumatic or hydraulic 
ction screwed 


Mode Is 


this counting device is 


into any air or hydraulic line 


are available for from 1 to 5000 psi and 
All models 
are available with five or six digits and 
knob or key reset 
Pneumaticount 
Portland, Ore 


up to 300 counts per minute 


3400 N. E. 54th Ave 
T-2-1883 
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Four-Way Air Valve 


Designed lor up to 2? )- psi service 
this 1'-in valve 


four-way alt incor- 


porates a pressure-balanced, self-align 


ing tubular sealing ring in constant 


contact with 


disk or 


sage. Valve 


an optically flat porting 
rotor containing the flow pas 
shaft and 
steel 


sealing ring 


detent ball are stainless valve 
body and housing are aluminum 


Sarksdale Valve, 5125 Aleoa Ave 
Los Angeles 58, Calif T-2-1884 


Disk Grinder 


Double horizontal disk grinder, No 
240-30, is intended for high-speed pre 
cision finishing of piston rings, bearing 
rings, automatic transmission plates 
All spindle mo- 
tors are contained in the machine base 
Other 


trols 


and similar shapes 


features are: pushbutton con- 
quick reading of head and disk 
alignment 


automatic dressing and siz- 


ing, magnetic rotary through feed and 


The Tool Engineer 





“lea, Wa WHY W&B REAMERS 
3) pe Wy] OUT-PERFORM OTHERS 


eet 





ANN 
NW, 


easy disk removal. Accuracies up to 
0.0001 in. for parallelism can be ob 
tained. 
Besly-Welles Corp., South Beloit, II) 
T-2-1891 


Skid and Storage Rack 


\ combined skid and storage rack 
designed to reduce the amount of indi 


Critical land clearances 
vidual coil handling by boom and fork 


are accurate... provide 
smoother finishes and 
eliminate binding. 


lift truck will accommodate as many 
is 50 heavy gage wire coils at one time 
The one piece unit consists of a corru 
gated steel skid welded to a U-shaped, ; Chamfer relief angles are 
open-side superstructure. The skid precise . . . eliminate 
measures 36 in. wide, 72 in. long, with chatter and assure longer 
in 18 in. under-clearance. The supe : life. 
structure, made of 54-in. bar stock, is 
the same length and width as the skid, 
but is 54 in. high. Open sides of the 
skid storage rack permit easy access for 
loading and unloading 
Che unit can be equipped with knee 
braces or channel runners 
Pressed Steel Div., Republic Steel 
Corp., 6100 Truscon Ave., Cleveland 27, 
Ohio T-2-1892 


Solenoid 
This solenoid, Model K, uses a solid 


cylindrical slotted plunger which avoids 
rivet failure. The unit is designed to 
withstand excessive impact shock, deliv- 


ers 20 lb. thrust at 100 percent voltage. 


<3 


My. 


DRILLS 
REAMERS 
COUNTERBORES 
COUNTERSINKS 
CARBIDE TOOLS 
SPECIAL TOOLS 


VSS 
& 


= 


It is available for intermittent duty, both TOOL BITS 
in push and pull types. 





Heavy duty, porous bronze bearings 


issure alignment of both the plunger DRILLS 
ind the plunger extension. Both plung. 3 and. 
er and extension are polished to elimi- REAMERS 


nate wear and assure long life. In the 


pull type, an extra long (1'% in.) bear- 40120 PLYMOUTH ROAD ° PLYMOUTH, MICHIGAN 
ing is used to guide the plunger, where- NEW YORK . CHICAGO . LOS ANGELES 

FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A.2-189 
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n the push type, two bearings are Lead Measuring Unit 


ed, one for the plunger and the other 
tiding the plunger extension This electronic lead measuring in 
Square wire is used in the coil to pro strument, used for detecting lead error 
ote heat dissipation and provide me in straight and tapered work and rack 
inical strength. Glass insulation ji teeth, is available with accurate drift 
ised for high-temperature operation free dual electronic amplification of 
lhe unit is designed for operation or either 1000/2000 or 2500/5000 to | 
15 or 220, 60 cycle, single phase, At (Amplification within each dual range 
nd has a 1%4 in. stroke. Minimum pull can be switched from one to the other 
100 percent voltage, is 20 Ib; mini without realignment of the indicating 
um pull, at 65 percent voltage, is 12 lb meter mechanism. Where amplifica 
irrent, with plunger extended, is 45 tion is 5000 to 1, direct readings on the 
p; with plunger sealed, is 8 amp zero center equilinear scale can be made 
Black & Webster, Inc., Newton, Mass to 0.00001 in 
T-2-1901 rhe instrument, called the electronic 


Leadchek, will handle work up to 36 in 
long and 10 in. in diam with standard 
tailstoc ks | sed with Vee-block acces 
sory any length work with diam from 
4 to 6 in. can be checked 

rhe instrument, approximately 59 in 
in le ngth 24 in. wide and S| in high 
has an Electrojet transducer type gage 
cartridge connected to a remote Accu 
tron amplifier. Indicator response is 
fast ind readings are consistently re pe 


Your First Chotce » ngage ne ase a cng ged 


line voltage fluctuation fror 5 to 150 
PY teati@ | Me dele) Si, lceamee 2°) .1-11, bo volts 

" Magna-Sine “ The Shefheld Corp., Daytor Ohio 
Magnetic Sine T-2-1902 

Plates for precision A look at the record shows exactly why Robbins 
set-ups grinding equipment for angular tooling should be your first 
single of com- choice! Here’s the record USE READER SERVICE CARD ON PAGE 
pound angles, 173 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





] ST to originate the idea of a simple sine plate 
for faster angular toolroom set-ups —1936 


| [ to build these as a standard product for Power Straightener 
general distribution —1936 





Model PDS-4% power-driven 
straightener is intended for material up 
to 41% in. wide and ¥% in. thick. It is 


to build a non-magnetic sine plote de- 

signed specifically for precision inspection 
Heavy Duty Sine —1946 
Plates for angular equipped with a pair of power-driven 
machining. Wide with a permanent magnet chuck—1948 take-in rolls and six straightening rolls 
variety of sizes ars The upper three straightening rolls are 
12” squore model ST heavy duty sine plate for angular ma- individually adjustable and the lower 
shown, chining —1954 relies 


ire power-driven. A hinged con 


181 and the only one with the exclusive “PERMA- struction is used for the straightener 
~~ FLAT" SWIVEL BLOCK—1956 issembly so that it ve opened for 


Robbins is the only sine plate manufacturer with 
1s complete line of sine plates for every angular 
et-up problem in precision machining, grinding 
Inspection Sine ind inspection. We also offer complete engineer 
Plates for precision ing and manufacturing facilities for the solutior 
inspection and of special problems, and are now building high 
light machining on production automatuc assembly and other special 
single or com nachines. Send for sine plate literature, or 
pound angles. 


end us details of your requirements in special 


machinery 


, 
OMER E. —Xibbene COMPANY 


24800 PLYMOUTH ROAD DEPT. € DETROIT 39, MICH 


Also manufacturers of special machinery, automatic assembly machinery 
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threading the end of a new coil. 


he unit is furnished with forward 


top ind reverse controls indi ators on 


senaheliiiien rolls, casters, precision DO YOU NEED how to 


limit switch loop-control arrangement 


mad M-hp, variabloageed delve suite clean metals 
ake ee BETTER METAL CLEANERS in 

aircraft 
FOR THESE JOBS? reduction 


Slotting Cutter 


Available in 102 sizes, a series of 


flat faced-blade staggered-tooth slot — 
aa 





tit cutters j designed for use on 


iluminum, aluminum aliovs and other This 48-page illustrated booklet 
light metals. Cutter widths range from tells how to cut cleaning costs 
t with diameters from 4 to a 
in aircraft production. 


ire provided on ill 


one to stagger teeth when : — 
How to clean aluminum before anodizing. 


See pages + ti 


How to prepare aluminum for welding. 


see page 10 to I4 


How to prepare aluminum for painting. 
See pags 15 to 1U 


How to clean aluminum before and after heat 
treating. See paue 20 


How to strip paint from aluminum. 


Sx Qo : ti f 
cutters, the other to line © page 


teeth when straddle milling thin pate , 
irts. All chip spaces are polished for How to clean magnesium. 
tree-llowing chip disposal i; Cong pay ) ty Gq 
Axial blade serrations allow the blade - 
he adjusted for width of cut. Blades ; How to install cleaning tanks and spray-washing 


' 
0 


inchored to the cutter body by Hin 9 ; machines. Sc pa ' 





oddard & Goddard Co., 12280 Burt 2S OHow to control overspray in paint booths. 
roit 23. Mich T-2-1912 oe , ‘ ( 


ti 


How to clean engine test ceils. 


Left Hand Drafting Units en page 40 
lwo Al of portable drafting ma 
chines are ava lable in left handed as FREE Write for 


right handed models. Model 
left handed draftsmen compli 

Model B. They are mounted on 

1) in. tempered Masonite boards 
drawing sheets up to 12 x 24 OAKITE PRODUCTS, INC. 

58 Rector St., New York 6, N. Y 


Techn ervice Representatives 


Prine 6 ‘VU and Co Je 


Export Divisior bie Address: Ookite 





teel detachable ecales 


chanical and architec Send a FREI Op 


hed on these ma I a especially 


circied below 


NAME 


COMPANY 





ADDRESS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-191 
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SYNTRON 


Vertical-Vibratory ’ 


PARTS 
FEEDERS 


Provide continuous, high-count, oriented feeding 
of small parts to automatic machinery 





SYNTRON Vibrating Parts Feeders, with their unique, gentle 
vibrating action and rheostat-controlled rate of feed, have broadened 
the once limited field of feeding small parts. They increase pro- 
duction by orienting and feeding blanks, semi-finished or finished 
parts at a high rate to processing and assembly machines. 

SYNTRON Vibrating Parts Feeders are adaptable to automatic 
machinery by means of gravity feed tracks with controlled escape- 
ments that deposit the oriented parts as required. They are de- 
signed for long, dependable service with little maintenance 

Send samples and data——our application engineers will be glad 
to submit recommendations 


Other SYNTRON Equipment of proven dependable quality 


ELECTRIC HAMMER ELECTRIC VIBRATORY 
DRILLS VIBRATORS FEEDERS 


, 


Write for free catalog literature 


SYNTRON COMPANY 


340 Lexington Ave. Homer City, Pa. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-192 





chines. These scales are built to with 
stand severe abuse without damage 
Scale lengths for B and BL machines 
are 6 and 9 in., BC and BCL models 
have 9 and 12 in. long scales 

Drafting Equipment Co 4 Ran 
dolph st Meadville, Pa T-2-1921 


Portable Coolant Unit 


This coolant unit has a sealed re 
circulating pump that can be submerged 
in coolant. free‘ from exposure either 
water soluble or oil base coolants may 
be used 

Special filter trap protects the pump 


from chips and cuttings The pump 


does not require any lubrication and 
has a baked-on plastic coating to resist 
corrosion 

Three models are available Model 
No. 2, 200 maximum gph: Model No 
3.400 maximum gph; and Model No. 4 
175 maximum gph 

Little Giant Pump Co., Div. of Litth 
Giant Vaporizer Co., Inec., 1501 Classen 
Blvd., Oklahoma City, Okla. T-2-1922 





USE READER SERVICE CARD ON PAGE 
173 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Orbital Sander 


Model 800, high speed lightweight 
orbital sander is designed for fast ma 
terial removal. Functioning at 40 psi 
air pressure, its air consumption is 5 to 
7 cfm 


It weighs 3 lb and fits easily into the 
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YODER 
SLITTING 
LINES 


PAY BIG DIVIDENDS 
WORKING ONLY 
ONE DAY PER WEEK! 


In one plant, two Yoder tube mills 
and about 50 punch presses are be- 
ing supplied with slit strands by one 
Yoder Slitting Line operated an 


average Of only seven hours per week 


In another plant, a Yoder slitting 
line perated from six to eight bour 
per week, 1S supplying two intermit 
tently operated roll forming. ma 
chines with total requirements aver 
aging 100,000 feet per week 


These typical examples demonstrate 
first, the big potential output of a 
relatively small, inexpensive Yoder 
standardized Slitting Line and 


big proftital ility. Assume 


secondly, it 
production of only 35 tons of slit 
strands per 8 hour shift, one day per 
1 the total per year would 
ns. Estimating the saving 
in slitting cost at only one-half cent 
per |b., the total annual saving would 
be $1 U0.00 
Besides the big convenience of 
aoing wn Slitting, such sav 
ings will often repay the investment 
in a few month 


The Yoder Slitter Book is a compre- 
hensive treatise on slitter operation 
and economics, with time studies, cost 
analyses and other useful data. It is 
yours for the asking 


THE YODER COMPANY 


$525 Walworth Avenue + Cleveland 2, Ohio, U.S.A. 


Oy 


ane 


INDICATE A-2-193-1 
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palm of the ind It is intended for 
sanding ed ind moldings 

The tool can be used for wet sanding 
if a separate ipply of water is 
vided. Model 800 takes a 3 
sheet of sandpaper 

Pneumatic Diy Sundstrand Machine 


lool Co., Rockford, Il T-2-1931 


Tap Holder 


Multiple-spindle releasing type tap 
holder, for screw machine use, operates 
on a simplified principle that require 
lew moving parts, minimizing wear and 
maintenance 

It can be changed quickly and simply 
lor either 1 ght hand or left-hand tap 
ping It automatically disengages il a 


predetermined lap depth to hold con 


istent tolerance lapping operation 


Po itive revel mechanism void 
tap breakage. A float 
ing bushi compensate for misalign 


ind the work 
The model illustrated has a 1 n 


binding to! 
ment of the 


hole and shank ind includes a 1'4-in 


ime model is also avail 


bu hing [hie 
ible in a 2 in. shank. Other sizes are 
ivailable in standard or special shanks 


Marcellu Mi (io Bel idere Il} 
T-2-1932 


Air-Operated Lever Closer 


This le ‘ lo el tor W ace lool Co 
mac hine ovide eu control of pi ton 


peed inh ¢ direction An air cylis 


the force ictu 
The electri valves 
plunger are remotely 


er pu h buttons or 


ire is controlled by a 
Filtered air supply 
lubrication device 
sion 1 obtained 


n infinitely adjust 


HOLD IT! 


with WOODWORTH 
CHUCKING EQUIPMENT 


Your best machine will produce 


only a@@tturafely as its work- 
holding@evice rmits and Wood- 
worth mania cures 


We invite yo@ inspection and 


'Weodworth 


iGeer Chuck + Double 
Diemeter Geer Chuck Finger Chuck «+ Alr- 
Operated Diaphragm * Push-leck Arbor 
+ Twhettek Spline + Terktok Collet 


Arbor + Zero Spi Inspection Fixture 


WOODWORTH 


1300 East Nine Mile Road 





Detroit 20, Michigan 


INDICATE A-2-193.2 





able clamp, which also provides a posi 
tive release 

The Wade Tool Co., 49 River Street 
Waltham 54, Mass T-2-1941 


Gearless Drill Heads | boring ba 


Tool steel boring bars are available 
. with four flats and straight or angular 
big advantages to work for you square holes. Standard sizes from 
to 1% in. in diameter are available for 
immediate delivery 
\ ’ Forged bits, made of solid high sper 
Any number ¥ Any hole \} 


, Any moterial On all centers 
of holes pattern 


A Zagar drill head is 
never obsolete. Zagar 
can re-locate spindles 
for other hole patterns. 


Can you visualize the savings 


made possibe by drilling steel, are also offered on an ¢ 
P delivery basis for standard 
up to 1200 holes at one pass? L to 1 in. diameter shank 
Zagar standard practice can capacity from 14 in 
handle any machinable Maxwell Industries, Ine., Macedonia 
s Ohio T-2-1942 
material up to 1" diameter 
Holes of varying diameters 


can be drilled to form Insert Tool 


any pattern. Zagar Gearless Sixteen indexable cutting edges per 


Any hole pattern — on any center up to 1'/2" dia. 


Drill Heads, their efficiency button insert are available in this two 


b in-one Kendex tool for facing and cham 
roven man ear c 

P Y Y Y S success, fe ring in a single Ope ratior 

can be installed on existing 


Kendex “turnover” carbide button in 
drill presses. Or, Zagar serts only ‘/2 in. square provide eco 
will lay out the necessary 
tooling for your entire job 
May we see your sample parts 
and study your requirements? 
There is only one right 

Up to 1200 holes can be drilled IN ONE PASS, Gnewer — ane Best enewer — 
for those requirements. 


M ly it? 
—as close as the sum of hole diameters oy we Py © 


« 3 nomical and efheient cutting operation 
4 


ee . Only the middle of the chamtering in 
sert is used, thus permitting exchange 
Get more é of the two inserts when each has been 
information es ; used in eight positions 
via Zagar's sS aca Ke nn imetal Ine | ilrobe Pa 
| Engineering N T-2-1943 
Data Sheets 
Py 


Electronic Indicator 


Portable dimensional gage and com 


yarato ll gage accurately to 0.000010 
ZAGAR INCORPORATED och The 


inch. The unit, identified as Model [A 
23892 LAKELAND BOULEVARD, CLEVELAND 23, OHIO ' 


515 Indi-Ac electronic indicator fea 


tures three code d meter = ile $ th it 
make it possible to read dimensional 


T one) LS ae) R | N D U S T a y variations of from 0.000010 to 0.001 of 
and SPECIAL MACHINERY an inch. Change trom coarse to fine 


measurements is accomplished by turn 


oimts and 





ing the range switch; zero p 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-194 
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readings coincide on all scales without 
separate adjusting for each scale. A 
wide-range centering control permits 
shifting the zero electrically to facili- 
tate setup. The unit consists of an ad- 
justable gage head, amplifier and stand 

Cleveland Instrument Co., Inc., 735- 
737 Carnegie Ave., Cleveland 15, Ohio 


T-2-1951 





USE READER SERVICE CARD ON PACE 
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Limit Switch 


Enclosed precision limit switch, 
called the Licon (R) Type 30 switch, is 
designed with interchangeable com- 
ponents, made up of three actuators and 
three housings, to form sixteen types of 
switches. Actuators include a plunger 
type, illustrated, and roller arm and 
roller plunger types. Easy installation 
is accomplished with #10 through bolts 


or with an alternate bottom mounting 
plate supplied with every switch. The 
units are easy to install and adjust. 

Both the roller arm actuator and the 
roller plunger type are designed to take 
actuation from any direction. The 
plunger actuator type switch has a 0.002 
movement differential and a 1%-in. over- 
travel. 

The Licon (R) Type 30 sealed en- 
closed limit switch is oil, dust and water 
tight. Switch actuation is sensitive. 

Licon (R) Switch and Control Di- 
vision, [llinois Tool Works, 2501 N. 
Keeler Avenue, Chicago 39, Illinois 

T-2-1952 
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Model 8-SA, with 
Heavy-Duty Knee 


FOR 

HIGH 
PRODUCTION 
TO “TENTHS” 


SEMI-AUTOMATIC NICHOLS MILLER 


“The Versatile Miller 


Nichols Semi-Automatic Millers are 
equipped with “easy to set up” air- 
hydraulic table cycles providing 
rapid approach, variable cutting 
feed, and rapid return. The oper- 
ator merely loads and unloads. 


In addition to the automatic table 
feed, the Rise and Fall Spindle 
head and the Cross Feed may be 
so equipped. It adds up to a flex 
ible combination of synchronized 
automatic motions which make 


That Uses Its Head” 


Nichols ideal basic millers for mod 
ern production lines 


Available in two models—the 8-SA 
with Heavy Duty Knee and Saddle 
to support 812” x 30” table having 
14” stroke and the 6-SA with 
Standard Duty Knee supporting 
6%" x 21” table having 9” stroke. 


The Nichols SEMI-AUTOMATIC, 
and all Nichols Millers, provide un- 
equaled accuracy that saves cutter 


costs and BOOSTS PRODUCTION. 


4 


CONDENSED SPECIFICATIONS 


Table Working Surface 
Total Table Stroke 
Total Cutting Stroke 
Transverse Travel 
Vertical Trovel—Knee 
Rise and Fall of Spindle 


Selective Speed Ranges up to 5000 R.P.M 


MODELS 
6-SA BSA 


6%" « 21" BY" « 30” 
9 14” 


MANUFACTURED BY W. H. NICHOLS COMPANY 
THE ROBERT E. MORRIS COMPANY 


National Distributors 


FARMINGTON AVENUE e¢ 


WEST HARTFORD 7, CONN. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-195 





VAGNESILEM for low cost tooling 








Ne 


MAGNESIUM machinability beats tight schedules 


Machinability and handling ease are two 
reasons Carr Lane moves jobs faster, at 
lower cost, with magnesium tooling plate 
When a job has to 


the case 
there 


be completed in a hurry, which is often 
it Carr Lane Manufacturing Company, St. Louis, 
ure big 


iivantages in using magnesium tooling plate, 


FASTER MACHINING, faster be 


to mae hine, 


Production operations go 


cutis Hide sitinh pip ina fixtures are easy 
easy to weld. Excellent dimensional stability and precision 
fhatine 
ilse help le ive 


illustrated 


. help to hold the closest tolerances, Lhe mt properties 
miany hours 
it would take 


in the process, On the fixture 


twice us long lo do the job in 


aluminum—and ten times as long in steel. 


FASTER HANDLING, The light weight of magnesium, two- 
thirds that of aluminum, permits pieces to be handled and 
moved from one operation to another with a minimum of 
time, effort and equipment. This is particularly important 
with large jigs and fixtures which couldn't be handled 


manually if they were made of steel. 


FASTER AVAILABILITY. You can get magnesium tooling 
plate when you want it and how you want it. Whether 
production deadlines are tight or not, it’s always readily 
from. stock. 
Magnesium Or 


Midland, Mic hi- 


obtainable in any standard size and 
Contact nearest supplier of 
write to THE DOW CHEMICAI 


gan Dept. MA 1442U 


gauge 
your Dow 


COMPANY, 


fvailable from stock at... 


Copper and Brass Sales, Inc., Detroit, Mich. + Fullerton Steel and Wire Co., Chicago, Ill. » Hubbell Metals Inc., St. Louis, Mo. 
A. R. Purdy Co., Inc., Lyndhurst, N. J. « Reliance Magnesium Co., Los Angeles, Calif. * Vinson Steel and Aluminum Co., Dallas, Texas. 


YOU CAN DEPEND ON 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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Othcers elected to 


erve 


new president Raterman are 


Bodine, president and treasur 
Bodine Corp first vier 
Ralph J. Kraut, president of 
& Lewis Machine Tool Co., se 
president; Kalter K. Bailey 
of Warner & Swasey Co 
director nd Kdward R 


director Mr 
bers of 


Seneca 


ASTI 
\ 


veland chapters re 


Stanton was pri 


ile manager of 


ol Co. a 


ce-pre 


B &. 
president and general man 
ager of Ganite 


I ales’ has been named 


Foundries 


Corp. Previously he was ex 


ecutive vice-president of the 
company and in that capac 
ity headed the Foundries’ ex- 
pansion in and 


fields. 


automotive 


commercial castings 


February 1957 


\M | BA with 


pre ice nt: 


secretary and 


Smith 


Krau 


cording to 


Jerome A, 
(left), 
Monarch 


Raterman 
president of 
Machine Pool 
Co., is now president of 
the National Machine 
Pool Builders Assn. 


Ludlow 


King 


(right), 
Fell 


Berna, who retired after 


succeed 


20 years’ of service, now 
becomes executive vice- 


president of NMTBA, 


W. Paul Eddy, 
Alfred \ operations at 
t The Div { 


chiel of engineering 
Whitney Aircraft 
( orp has 


Pratt & 
nited Aire 


f lected pre 


ralt been 


Auto 


sident of the Society of 


Ciddings motive Engineers. 


cond vice 
pre sideut > 

Duncan P. Forbes, immediate past 
president of Gunite 


i Foundries Corp 


presi 
Falls 
t and Mr 
Fond du 


of ( hairm in 


John A. 


Ma has 1dvanced to the ofhee 


of the hoard 
Forbes who 


succeeding 


spective I}. 


A ppointme Max C. Farmer to 
ymmoted to the created 


The La 


recent! of technical 
ve iled by The Berylliun 
} staff metal 


pneen 
board 


of SCiMnces 


post 
director wa re 
Corp. Mr. I 
dent ' lurgist on the 

of the 


irmer has 
materials ady 


N itior 7 A, 


mory 


idem\ 


Edward H. Perkins 
became v ice-pr eside nt of 
Brooks & Perkins, Ine. A 
director of the company for 
the 


manager of 


M. Haase 


vice-president in 


recently Henry 


past years, he is 
the company’s 
Magplate Div. and admini« 


trative 


two will direct the 


assistant to the exe« opment. He 


utive vice-president. 


was elected 
charge of 
engineering and research for 
Borg-Warner Corp. where he 
program 
product planning and engi 
neer ng research and devel 
formerly 
assistant to the president. 


George G. Raymond, Jr., 
of The 


elected pre 


pre cident 
Raymond Corp been re 
Material Han 
inother term 


R. L. Fairbank, vice 


lowmotor 


has 
sicle ni ol The 
dling Institute, Ine. for 


At the 
president of 


ime time 
Corp Wil 
ident of MHI 
Eugene Caldwell, vice pre 
penet il 


elected 


elected first vier pre ind 
ident and 
manager of Hyster Co was 
econd resident 

Henry F. Dever, pre sident of Brown 
Instrument Div. of Minneapolis-Honey 


well has been 


sibility for 


given corporate respon 


directing the parent com 
ictivilte im the 


held He will he responsible for 


over-all planning in that field and will 


pany industrial con 


trols 


counsel and coordinate engineering and 


even M-H 
to head 


manutacturing operations of 
division He 


Brown In 


il 0 will continue 


truments Diy 


New officers elected by the Investment 
Casting Institute include K. W. Thomp- 
son, president of the K. W 
Tool Co., as president of the 
tion: P. W. Se hipper, manager 


ting Div of the 
Foundry Co ice-pre 


Thompson 
organiza 
of the 

Howard 

ind V. 8S 


I nei 


Investment Ca 
ident 
ident of Ca 


neers Ine trea 


Lazzara, pre ting 


urer 


Sidney L. 


vice-president 


Lastman is now 
in charge of 
engineering for The Cleve 
land Worm & Gear Co. Asso- 
the 
various engineering and 
sales 1927, 
Mr. formerly 
chief the 


of ciated with company in 


capacities since 


was Eastman was 


engineer of firm. 





of directors of A. O. Smith 
elected U. T. Kuechle and 
Roy A. Dingman vice presidents of the 
Robert A. Rietz was named 
secretary Mr. Kuechle has 


iutomotive sales manager 


Corp. has 


company 
issistant 
been while 
Mir Dingman joined the firm last April 


is director of industrial relations 


According to 
Aluminum ( ‘ of 
Haight ha 


in charge of engineering 


innouncement from 


America, James P. 
been named vice-president 
ind purchas 
ing, succeeding Themas D. Jolly who 
retired. Mr. Haight, who joined Alcoa 
in 1920 was named it 


1945 and last 


pre ident 


chief engineer in 


April wa 


elected a vice 


Promotion ef Martin J. Caserio to 
the post of director of engineering and 
equipment sales at AC Spark Plug Div 
of General Motors has been announced. 
He has been chief engineer of automo- 
tive products and research since 1953. 


B. R. Teree is new chief engineer of 
Greer Hydraulics, Inc. where he will be 
responsible for administration of all en- 
gineering activities of the division 


James W. Hutchison has been ap 
pointed vice-president in charge of re 
duction at Olin Revere Metals Corp 
He has been plant manager of the Jones 
Mill Reduction Plant at 
Metals Co 


Reynolds 





SHELDON 


for the size Lathes 


You Need Most 


Sheldon lathes are built in the sizes you 
need most, for toolroom and production 
jobs. They are available with swings of 10", 
ll” and 15 in varying bed lengths with 
14” to 48" center distances and in 
your choice of pedestal, cabinet or bench 
mounting 
Powerful, all-V-belt, drive units—either 
the standard &- speed (or 16-speed) E-drive; 
or the production favorite, a rapid, lever 


shift U 


are desired, the 


drive. Where higher spindle speeds 
standard E-drive can be 
built to provide speeds up to 2,000 rpm 
All Sheldon Lathes have handasa« raped, 
built-in precision. Each lathe is guaranteed 
to meet or surpass the American Standards 
for Toolroom Accuracy 
With every Sheldon 


Lathe goes a copy of 


Sheldon Built 
Sebastian 13 and 15° Geared Head 
Precision Lathes 


Precision 


LATHES 


UM-56 P 
13° Swing 
Precision Lathe 





the accuracy tests actually 
performed on that lathe 
(19 checks) 

Important optional features include: 
hardened bed ways, LOO Long Taper Key 
Drive spindles, 4” D1 Camlock spindles, bed 
turrets, taper attachments and a complete 
line of toolroom and production accessories. 

The new Sheldon-built Sebastian Geared 
Head Lathes have greatly increased work 
capacity and many advanced features. 
These include a wide, heavy, hardened and 
ground bed easy shifting spindle speed 
dial 60-pitch gear box independent 
drop lever apron clutches cam-action 
tailstock clamp and, automatic lubrica- 

tion in the headstock and apron with 
“I-shot” lubrication of carriage. 


Send in coupen or write for catalogs ond names 
of nearest Sheldon and Sebastion Distributors 
where you can see these new lathes in operation. 


SHELDON MACHINE CO., INC 
4229 North Knox Avenue, Chicage 41, Ilineis 


Gentlemen: Please send new catalogs describing: 
[] Sheldon [} 10", [11° 0113" Lothes 


y 
SHELDON 
Horizontal Milling Machine 


SHELDON 
12° Shaper 
SHELDON MACHINE CO., Inc. 


Builders of Sheldon Lathes, M y Mo e 
Shape i Sebostion Lathes 


Street Address 
4229 North Knox Ave * Chicago 41, Ill City. 


[ )} Sebastian 13'' and 15° Geared Head Lathe: 
{ ] Horizontal Milling Machine [|] Name of Local Dealer 
(.] Sheldon 12°’ Shaper 


C) Heve representative Call 


Nome . Title 


Compony Nome 


Company 
Home 


aunscagnncoe a 


R FURTHER INFORMATION. USE READER SERVICE CARD, INDICATE A-2-198 





Giddings & Lewis Machine Toel Co. 
has revealed three changes in its admin- 
istrative personnel. Erwin J. Kaiser, 
general manager of the Davis Boring 
Tool made staff vice- 
president-manufacturing of Giddings & 
Lewis Machine Tool Co. Mr. Kaiser is 
a member of ASTE’s Fond du Lac chap- 
ter. George K. Cassady, who is sales 
manager of the G&L and Hypro division, 
succeeded Mr. Kaiser as general man- 
ager of Davis Boring Tool Div. 
ceeding Mr. Cassady in his former post 
is Guy E. Lingenfelter who was assist 


ant sales manager of the division 


Div., has been 


Suc- 


Joseph Warren Barker is new presi- 
dent of Engineers Joint Council for 
1957. Mr. Barker is chairman of the 
hoard and president of Research Corp. 
Fischer S. Black, publisher and editor 
of Electrical World magazine, was elect- 
ed vice-president of the organization. 


New director of production engineer- 
ing on the Chrysler Corp. manufacturing 
staff is Russell S. Rockafellow. A 
member of the organization since 1952. 
he has been chief industrial engineer on 
its manufacturing staff 


Lindberg Engineering Co. has an- 
nounced appointment of John R. Duffy 
as chief engineer. Besides directing ac- 
tivities of the engineering department. 
he will be responsible for design of the 
company’s line of heat treating furnaces 
kilns and high vacuum heating equip 
ment 


Kenneth W. Donle has been appoint- 
ed manager of product engineering for 
Tube Reducing Corp. In the new post 
he will also be responsible for new 
product development. A member of the 
organization since 1951. Mr 


manager of Rockdrawn 


Donle was 
Tubing Div 


Election of three vice-presidents, made 
public by Tlinois Gear & Machine Co 
involved T. S. Pacer, E. B. Smiley and 
G. P. Sullivan. Fach of the men has 
served with the company for more than 
20 vears occupying key positions 


Robert E. Buckholdt is new man 
iger of eneineering for Selas Corp. of 
\merica. Prior to this appointment, he 
was vice-president of Kendall Contract- 
ing Inc. where he engaged in enqineer- 
ing. lavout and construction of forging 
pl nts 


A_ R. Reinarz has been promoted to 
chief engineer and Richard N. Cordrev 
te assistant chief encineer at the Toledo 
nlant of The National Suoplv Co. Mr 
who succeeds H. L. Wiltke. 


named assistant -director-enci 


Reinarz 
recently 
neering 


neer M r 


has been administrative engi 
Cordrev was chief designer 
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SHAPES such as full size 
cermet turbine blades may be cast as 
a consequence of a technique resulting 
from research at Lewis Flight Propul- 
sion Laboratory in 
Cleveland. The 
method, reported 
by Armour Re 


search 


New Process 
Implements 


Founda- Intricate Casting 


tion’s Industrial 
Research Newsletter, consists of pre- 
paring an extremely thick slip of such 
a material as titanium carbide with a 
small amount of binder, casting the 
slip into a mold, and freezing to retain 
the mold’s shape. The casting then is 
dried by sublimation, and is sintered or 
semisintered and infiltrated 

Current techniques for forming re- 
fractory carbides, oxides, _ silicides, 
borides and cermets are more expen- 
sive because they 


either fully 


involve grinding 


sintered or semisintered 


blanks to shape 









ee = @ 


W... THE DISCOVERY by National 


Carbon Co 
pressure can prevent vaporization when 
graphite is heated to high temperature, 


Laberatories that high 


came the first 


‘“‘welding’’ of 
Develop 


Technique to 
Weld Graphite 


graphite. The re- 
sultant welded 
graphite will al 
low scientists to 
prefabricate sheets and panels for as- 
sembly of nuclear reactor moderators 
that now must be made from graphite 


blocks 


led to production of new 


Ihe new technique already has 
forms of 
( onsidered crys 


graphite which are 


tally more nearly perfect 





ee 6s 
Au MINUM PRODUCTS produced by 
impact extrusion may be obtained with 
a thin surface cladding according to 
an announcement by Aluminum Co 
ef America. As a result inexpensive 
aluminum impact 
extrusions are ‘ 
Corrosion 
Protection 
By Cladding 


likely to enjoy 
a considerably 
broadened usage 
This thin clad 
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found to provide extruded part with a 


protection even when slight surface im 





perfections exist 





It also is possible to clad high 








strength parts with an alternate alumi 
num alloy suitable for all types of fin 








ishing processes. A thin layer of braz 





ing alloy may be applied on either the 





inside or outside of the impact extru 








sion, providing new possibilities in the 





assembly and joining of such items a 








appliance parts, electronic component 





or aircraft assemblies 





Until now, aluminum alloy impact 


ding provides cathodic corrosion pro 


extrusions have been difficult to clad 
tection, facilitates finishing, or makes due to a combination of mechanical 
joining easier 

The technique utilizes Alcoa’s Alclad 
process in which a thin layer of alumi 











factors. A series of technical advances 





including rearrangement of the alumi 








num slugs, changes in die tool design 








num alloy is bonded to sheet or plat and variations in extrusion pressures 
This method of 











cladding has been were utilized to solve the problem 


















































Every Slitter is 




















































































































Every Circle @ slitter is a ‘special’ made right, to do a specific 
job best in slitting textile metallics, sheet steel, rubber, brass, 
sand paper, etc. For efficiency in slitting any substance, consult 
your Circle 8 representative! 












Burbank Hackensack 


Chicago indianapolis 


Mew York City 
Priladeipnia Providence 
Cleveland Haneas City Montreal Rochester 
Dayton Milwaukee Phroeni« st. Louwls 
Detroit Westbury, &. ft. 


Pittsburgh 
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The Drill Sarge Says... 


“New York 4 |) 
Body Drills 
are really 
rugged!” 


TOUGH LITTLE DRILLS THAT 
PACK A BIG WALLOP ON 
AUTOMOBILE ASSEMBLY LINES 


New York's body drills are spe- 
cially designed for accelerated 
assembly lines. You'll find them 
in the country’s largest auto plants 
because they bite fast, make clean 
quick holes and are extra tough 
for long and continuous service. 

These heavy duty drills feature 
extra sturdy shanks, short flutes 

with or without radial relief — 
and split points that help mini- 
mize operator fatigue. Then 
there’s New York's special nit- 
riding and homo-treating to add 
to their toughness. As with our 
standard drills, New York's body 
drills give you a saving of 20%. 

All New York drills are made 
to last longer and give greater 
production, Holes are perfectly 
round, exactly on size without 
burrs, and you get more holes per 
drill, Perfect reasons for using 
New York drills on your assembly 
line — or wherever there's a diffi- 
cult operation, 


Write now for catalog, technical 
manual and net prices, 


NEW YORK TWIST DRILL 
COMPANY, INC. 


EASTERN HEADQUARTERS: 
278 Latayette Street, New York 12, N. Y. 


MIOWESTERN HEADQUARTERS: 
30-A North Clinton Street, Chicago 6, Ill. 


INDICATE A-2-200-1 

















Macuine Toor Leasing by J. L. Trey 
and Richard ft Vancil Published 
Management Analysis Center, Ine.. 

75 Newbury St Boston Vass Price 

$15 Id, pages 

Since January 1954, the leasing of 
machine tools has become a subject of 
increasing interest to those employed in 
the metalworking field. Within this pe 
riod practically all the major machine 
tool manufacturers have announced the 
ivailability of one or more leasing 
plans. This sudden availability of leas 
ing plans raises many questions which 
must be answered before an intelligent 
decision can be made as to buying or 
le ising equipment This report is for 
practical use by practical businessmen 
the theoretical ipproach has been dis 
carded in tavor of a dollars-and-cents 
focus 

I entially this report is predicted 
on the a umption that relative cost is 
the most significant aspect of a buy 
versus-lease problem 

A set of cost tables for every known 
machine tool leasing plan was worked 
out ind they may he referred to each 
time a decision to acquire a machine 
tool is required 

In all, the book presents a factual 
picture of the buy or lease problem is 

it exists today and it can be used as 4 

hand by both large and small 


manutacturetr 


yuiding 


Macuine Desicn—-By 
ey Published by VUcGraw-Hill 

Ine 30 W 42nd St Veu 

17) Vew York Price $7.75 


e/ 


Jose ph I du ard 


5 pages 

For many years machine design has 
occupied a prominent position in the 
engineering curriculum of most col 
leges A prime reason for this is that 
students find it necessary to select in 
formation from many different areas of 


study Also machine design may act 





* : 

CERTIFIED 

...up to 3,450 Ibs. 
clamping force 


GREATER 
DISTANCE 


THE JAMES H. HERRON CO., (Laboratories for 
Testing. Analysis and Inspection) reports as fol- 
lows: “With reference to the Double Cam Lever 
(500) and Eye-Bolt (500), we have conducted ex- 
periments to determine the amount of clamping 
force a man can exert with this device, lubricated. 
“Without the use of any auxiliary equipment, it 
was found that a man could exert up to 3,450 
pounds, by bringing the lever to a position 90° 
with the Eye-Bolt.” 


Finger Tip Can 
Tighten Clamp. 


Easy to Use— 
Positive Action 


Standard’s Double Cam Lever offers maxi- 
mum job clearance. 


Safe Operation—with handle vertical before 
clamping (as illustrated). 


Constant Maximum Clamping Pressure — per- 
pendicular to center line of lever. 


Certified 6-Ton Back-Pressure Resistance—no 
danger of cam backing up. 


Ready to Use—no altering needed on assembly. 
No Lever Breakage—solid steel handle. 


This Cam can be applied to your Specially 
Designed Assemblies. Quotations on request. 


OVER 500 OTHER STANDARD 
JIG AND FIXTURE COMPONENTS 


Standard Parts Company offers the most complete 
line of fine quality tool room standards available 
today. You can depend on Standard Components 
—they will never let you down. 


WRITE FOR YOUR COPY | 
FREE CATALOG & 


(SIXTH EDITION) 


illustrating our complete 

line of top quality jig and 

fixture ports. 
et i i eed 


STANDARD PARTS CO. 


1012 BROADWAY « BEDFORD, OHIO 


INDICATE A-2-200-2 


The Tool Engineer 





ntermediary between these areas 

of study which are basically scientific 
ind analytic and the more practical 
engineering courses. In this book, the 
1uthor has attempted to develop the 
relations between design specifications 
evnthesis 

two parts 
idy of the design 
members. Part 
velope j n 

ous design 


Common ma 


»N, MEASUREMEN4 
( Town and R 
ed by Philosophical 
Veu 
192 pages 
irate stand 
pre sented a 
human ingen o - 
From the earliest day | a complete line 
compelled to make meas , 
tandardize ich funda 
weight ind : of 
book concern 


wih primary | 92 A DECIMAL 


ithors explair the tunction ; 
"acory inspection ae | ES GRADUATED 
rie race the develop ‘ y 


tandard ind mett 


“icone |e > Steel Rules 


wasurement during 4 B ¥ 


itomati izing opera 


irement. Special at 


laptler devoted to 


ie finish 


How tro Fi 1B un INVE 
Published 


Publishing 
tee! rules 
spring temper 
square 
vihheers are con 
woblem ot finding a 
ention ol finding 
whether 
patent 


| ditor 


! RETTER MEASURE WITH [UF KIN 
establishes > 


1 qualifie [UF KIN 


inufar TAPES © RULES © PRECISION TOOLS 


THE LUFKIN RULE COMPANY 


SAGINAW, MICH NEW YORK CITY BARRIE, ONTARIO 


iple instruc 
o contact a busy consult your 
On Rew procucts oF industrial distributor 


@® He can supply most items imn ediately from 
his stock 


@® His knowledge of new tools and methods will 





help you operate at peak efficiency. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD INDICATE A-Z 
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For Free Booklets and Catalogs — Convenient Request Card on Page 173 


Silicones Spring Design Shell Molding 

Approximately 150 commercially Fundamentals of spring design set Illustrated 32-page booklet, “Plasken 
ivailable silicone products described in forth in 8-page brochure, “Spring De- Resins for Shell Molding,” describes 
12-page “1957 Reference Guide to Dow sign and Selection—in Brief”, in quick, the shell molding process for casting 
Corning Silicones products are easy-to-follow form yet in sufficient de- metals with emphasis on foundrymen’s 
grouped by usage to permit engineers tail to help designer through initial problems; includes design and produc- 
to locate material by what it does; in stages of a spring design problem. Con- tion considerations, available types of 
cludes charts, tables and graphs plus tains pertinent formulas. tables, and molding machinery and factors in mak- 
ipplication photographs. Dow Corning other data. Associated Spring Corp ing selections, 


gating techniques and 
Corp.. Midland, Mich L-2-1 tristol, Conn L-2-2 


precautions, pattern design, resin bond- 
ing of shell molds, special metals han- 
dling, and sand reclamation. Request 
directly from Barrett Div., Allied Chem- 


FINE CUTTING TOOLS sah ti 40 Rector St., New 


by Casting Design 
Form of design, method ef making 


patterns, molding procedure, character- 
— ee ee a 2 oe ea eh ee a es ee a . s . 
istics and behavior of metal in the 


i i ld, and other elements involved in 
consistently and mo | 

Since 1913 Eclipse has been con 7 sce i ae Rs + alpen a 

conscientiously serving many companies in castings discussed in simple manner in 

widely diversified fields of production. Gheias tute, TCedina Daten. os 


‘ Influenced by Foundry Practice.” Well 
Each of these companies has illustrated by drawings. Meehanite 


found that “Engineered by ga Metal Corp., 714 North Ave.. New 








Eclipse” is assurance of genu- Rochelle, N. Y. L-2-3 


ine quality in end cutting tools. Surface Grinding 


bf 
& 
7 Fourteen difficult and unusual sur- 
High Speed Steel e Carbide Tipped ui face grinding applications performed 
Cutters Cutters 4 by automotive plants, machine teol 
3 j . ‘rs 0 stee ducts 
e Core Drills e inserted Blade ‘ or gerrediae see toe eceghente Hr 9 
e Multi-Diameters Cutters 4 and other metaiworkers erapnicalty ae- 
a 
a 
t 


scribed in “Case Histories”; illustrated 
e Back Spotfacers Mattison Machine Works, Rockford, Ill 
L-2-4 


and remember Coated Fabrics 


ities Four-page bulletin on Cohrlastic sili- 
Eclipse now has a complete line of Precision cone rubber coated fabrics and nylon 

. ‘ -sin coated nyl fabrics lists stock 
End Mills. Ground from the solid, Eclipse End on efentar aie y- 1 0 Resende r* 


and standard fabric constructions, dis- 
Mills insure longer tool life, finer finishes and cusses properties, applications, base 
. fabrics and coatings. The Connecticut 

lower production costs. 6 
P Hard Rubber Co., 407 Fast St., New 
Haven 9, Conn L-2-5 
e Write for 


Counterbore Cat. No. 5! Lubricants 


© Write for 33 Information on choosing the right 
or lubricant for specific conditions of op 
End Mill Cat. No. 56 eration presented in 4page Bulletin 

aan No. 138 “Lubricants for Stamping and 
Deep Drawing”. Includes detailed de 

ECLIPSE ,COUNTERBORE COMPANY. scription of each lubricant’s properties 
eTROIT 20, MICHIGAN its application to metals and concentra 

END MILL ication nnain cy lc a a Pee Ree tions used. Dept. TE, Magnus Chemical 
; Co., Ine., Garwood, N. J., Lubricants 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-202 Div L-2-6 
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Optical Comparator 

Eleven page engineering study 
Anal 
offers detailed dis¢ 


vell illustrated 


- tical 





by drawings, 


















well Regul 


tor Co Freeport, II] 
L.-2-8 


Carbide Tools 









ind tables 
is tool includes 


. lists 
Atrax Co New 


price 


Conn 


Tube Fittings 
















Assembly instructions, and inf 

! t iaterial finishes and o 
pre ire given with complete 
eering data and peciheation 
\\ ! 7000 series and 
! Kkrmeto hydraulic flareless 
fitting 1 Weatherhead . Flare 
SAI fl (JIC) hydraulic 
ntti | if We itherhe id Co Ci 














Dept., 128 W 


I] ad | rt \ i Ind L 








Saw Blades 






L, 






Tube Bending 










= = ) 
Bulletin G ve = an 





Industrial D terature on ind 
bulletins 
sheets and 
rticle Minr 
H | Co., Indt 

) Wayne 1 Wind Ave 
MP L 
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of Gears and Splines” 
ussion of the subject 


diagrams 


ind chart Comparator Div., Jones & 
Lamson Machine Co., Springfield, Vt 
L-2-7 

Switches 
Heavy duty precision switches for 
tools and other industrial 
equipment described in illustrated 
folder outlining ind advantages 
Mi S Div., Minneapolis-Honey 


Revised LO0-page < italog describes 
nd illustrates line of precision solid 
bide tools; also includes engineering 
data and latest information on use and 
d carbide tools plus reter 


pertinent to vari 


L-2-9 


orma 
perat 
engi 
s tor 
8000 
tube 
| win 
tube 


istom 


Washington 


-2-10 


Comprehet e &page catalog de 
hye lit f carbide tipped saw 
jlades engineered for specific cutting 
equirement ind conditions illus 
will ind photographs 

I t Mf ( Ine P.O. Box 189 


-2-11 


Fold | niormation on op 
t ind iivantage ol precision 
ne chine made by J 
AG, (Lerman tor producing 


thout necessity of 
Hlen: \ Spittler 
L.-2-12 


Instrumentation Bibliography 


index of 


istrial 
spec- 
illus 
lea po 
istrial 
Phila 


2-13 








KBF2 BORING... 
MILLING MACHINE 


WITH AUTOMATIC SPINDLE POSITIONING CONTROLLED 
BY HAND POSITIONER OR PUNCHED CARD SYSTEM 


Preselective automatic po- 
sitioning anywhere within 
a 50x30" area. 


ELIMINATES JIGS & 
FIXTURES! 


FOR SINGLE PIECES, SMALL 
OR LARGE BATCHES 


Automatic Punch Card con- 
trol completely eliminates 
















--- keeps settings for job on 
“automatic memory” file 
whenever job is repeated! 














For detailed information and literature, contact sole importers: 


Mi A RA MACHINERY CORP. 


45 $O. BROADWAY, YONKERS, N.Y. « YOnkers 68-0500 
FOR FURTHER INFORMATION 





USE READER SERVICE CARD; INDICATE A.2.203 
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Heat Treating 


Illustrated circular, “Heat Treating 

















in Four Easy Steps”, discusses simpli- . 
fied process of heat treating tools and 
teel parts using the Armor-Tuf steel 
hardening compound. Armor-Tuf Sales 
Corp., 299 Madison Ave., New York 
N. ¥ L-2-14 





Motors 


Full information on how to select a-s 





motors for specific applications pre 


ented in 12-page Reliance Motor Se 
lector, Bulletin B-2103-1; covers speed 
frequency relationship, NEMA design 
classes, torque characteristics, NEMA 


current and torque values, frame selec 








tion tables and dimension charts and 


mechanical modifications for all frame 











VA, from 182 to 6085. Reliance Elec 
tric and Engineering Co., 1088 Ivanhoe 
Rd., Cleveland 10, Ohio L-2-15 








Machine Tools 


I we lve page illu trated cat ilog lea 








New I-R Torque Control Impactools | Kimmer dua ad ate 
prove value on auto assembly lime | iv: sn Wave cu 















A leading auto manufacturer reports greatly improved 


Brushing 


4 


product quality on 3 auto and truck assembly line 


n ly tailed information on how to se leet 
operations where Ingersoll-Rand Torsion Bar Torque 






- ‘ and use power! brushes contained m 
Control Impactools have been used for 6 months 100-page catalog, “Brushes for Indu 
try cover power bru h use types 







A safety hazard is eliminated on one operation, where ind terminology, typical power brushes 


these new Impactools have made torque control pos election chart, engineering data, brush 
sible for the first time. The photo above shows the I-R ing machine tools and a description of 
, ” . Osborn brush : l | . ‘ cer 
Size 5040T Torque Control Impactool securing the ier ban 

Kach item in catalog is illustrated and 
described Richard M West The Os 
. born Mig. Co 5401 Hamilton Ave 

Other major benefits include time saving, because Cleveland, Ohio L-2-17 





steering gear assembly to the truck frame 






these Impactools operate at full power and speed until 
they automatically shut off when pre-set torque is Work-Holding Fixtures 
reached and elimination of the need for hand Fourteen-page Catalog No. 9156 cov 















any nut running jobs ers machine tool vises, angle vises, ad 
justable angle plates adjustable lathe 
fixtures, safety work holders for drill 
presses quick icting vise large capa 






ity mill table vises and parallel clamps 
2 Torsion bars available Universal Vise and Tool Co., Parma 
with max. torques of 60 and Micl 5-8. 38 
90 ft. Ibs 


















Write for the com- Welding Studs 

plete story on this Thirty-six-page booklet on are weld 

latest I-R develop- ing studs, pins and tapped pads for stud 
: nent welding contains a complete index and 


reference to equipment ind accessories 


ised in stud welding app! 


fication pages list ye minimums and 
maximums mechanical properties 
soll-Rand | 2 
KS M Product Ine Stud Welding 
11 Broadway, New York 4, N_Y. 


Div., Merchantville 8 N. J 1.-2-19 
FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-2-204 





cations speci 
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Power Tools 


Catalog No. 57 provides detailed 


scriptions specihcations and 


tions ot line ot power tools 


shaping, drillin 


L-2-20 


Grinders 


Complete line ot ¢ arbicte 
chip breaker grinders discusse 


ilog No. 260 which points 


te 


iheations and dimensions 


trated. Hammong Machinery 


Ine 1661 Douglas Ave 
Mich 


Universal Testing 


Information ind specifications 
standard Electromatics univers: 
ing machines of trom 500 to 
lb capacity, as well a comprehensive 


descriptions ot independent 


weighing and indicating 


tured on all models, covered in 40-page 
illustrated Bulletin 4 ilso 
ompression ind XY testing 
electronic recorde! instrumentation 
ind ICCeSSOTIES linius Olsen 


M ichine Co Dept 756 | 


Willow Grove. Pa 





Gear Shaving Cutters 
Twelve page relerence 


( R 18) 10 ae il ng with care 


gear shaving cutters includes 


lio and data or peed feeds 


itter life harpeni lorag 


nlormation, application data 


ble ol recommended tooth 


tock allowance lor the ge 
proce Nation il Broach 


Co H00 St lean Ave 


Mich 


Lubrication 

Automatic i ! emiauton 
ralized lubricatio ystems 
range of small machines ce 
llustrated ir page Bulletis 


Metered Lubrication for 
Machine | 


or 
ered a electing prope! 
peciie machine ilso dis 
tribution systen meter int 
tallation detail Service | 


ition Corp 15] W Pa 


Rochelle Park N J 


Cutting Material 


Four page tolder gives 
on cutting action of recent! 
NewMet for high-velocity 
various steels, and carbide 
Products, Inc., | ibe, Pa 
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g and finishing 
metal and plastics Boice-Crane 


934 W. Central Ave Toledo 6 


itures and advantages and g 














pecihcation tables mounting 


er repair procedure ilso g 


lectt Al hand 
Yea iin We {rivet by 


‘engineering 4 





io.ig-cel ter al 

ide-O 

ma } { 

| ere 

dap Ww 

el \-Ran ty 
“san nitig SereWS 

emits ful 


| 
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REPORT No. 4 





electr toc i } 

Drivers. At this rate, t 
2 days! 

Can you picture a 


AlRengineer, with ove 


electric tools to work with 


peration and make 


W ' 
Vrite today 


Ing ers 


NFORMATION. USE READER 





t work 
4211.05 


is there a COST-SAVING 
idea in this picture for you? 
































































































































air-powered screw drivers 
end handwork in close quarters 








The men pictured 
above are saving $1.35 
na single unit. That's 
a saving of $87.75 a 


lay for their company 










Production has in 
reased 160%, since 
the two men changed 
from a combination of 
methods to I-R Air-Powered Screw 


e I-R tools paid for themselves in 


lar saving in your plant? An I-R 
1000 sizes and types of air and 
will gladly analyze your assembly 


ommendations without obligation 


soll-Rand 


11 Broadway, New York 4, N.Y. 
SERVICE CARD; INDICATE A-2-205 
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PAG (2a a= CHLINDERS 
Ned 


uM ee “IN STOCK” 


Wg yr See Miller Bulletins A-105K (Air) and H-104K (Hydraulic) for Complete 























Dimensions and Engineering Data on these “‘in-stock”’ sizes and other Custom 
Miller Cylinders in bores up to 20” and strokes up to 22 feet. 


| ‘‘IN-STOCK’’ MODELS fy wwe ded bag Tey ens Be Lin so oe Cylinders. | aso & H50—Tie Rods not 


MOUNTING WOLES MOUNTING HOLES AS1 & HS51—Tie Rods ex- 
: tended both ends (shown). 





extended beyond nuts. 












































AS2 & H52—Tie Rods ex 
| : tended. Cap End only. 
i bd be bd e AS3 & H53—Tie Rods Ex- 
— — ry r - tended. Rod End only. 
a AG! and H6! j oS ond 06 A63—8" Bore only A64—8" Bore only AS4 & H54—Two Tie Rods 
ange Mounting on Rod End | Flange Mounting on Cap End Fl FI : 
(Aé! not avoilable in 8” bore) (A62 not available in 8” bore) ange Mounting on Rod End ange Mounting on Cap End extended at both ends 






































=== 
Ld e 
| 
A72 and H72 A74 and H74 A77 and H77 
Side Lug Mounting Side Fiush Mounting Side or Foot Mounting 





= 

















* . | 
. oe Ba e 























A83 and Trunnion between 










































































































































































































AB1 and Trunnion Mounting | 482 end trunnion Mountin A84 and H84 A8&6 and H86 
Hel on Rod End : 82 on Cap End H83 Nond end Sap Pivot Mounting Pivot Mounting 
% foe 
p | [yo | om [eriisr] “IN-STOCK ’’ STROKES iin incren oe eas “he ae 
Vl %” | %-20 cushioned | 4]15/6{7[ 8/9) 10] 11 conn Se — 82, 84 ond 86 wit 
N ed ill He. Non Cush. | || 2] 3| 4| 5| 6| 7] 8] 9/10] 11] 12 ee ee 
2 | %” | %-20 | ovmoned T3/ 4/5] 617] 8] 9] 10/11] 12| 14|16| 18| 20 747 28 | 32] 36 " Coheen engi ve 
PY all Ba Non Cush. | | 2|3|4|5|6|718|9|10|11| 12] 14|16| 18 | 20)122| 24| 28 | 32| 36 quires larger diometer 
Ss Ql %” | %,-20 Cushioned 3/41 516/718] 9/10 12 114/161 1 22| 24| 28/32! 36 piston rods for the fol 
= MD beeen == 1/2/31) 4/516] 7) 8] 9/10/11] 12/14 | 16 | 18 120 | 22 | 24/| 28/32 | 36 aera ee 
Ti! 3% 1” 16 ushioned 3/415|6|7/8| 9] 10) 11] 12/14 | 16/18 | 20) 22) 24] 25 | 3236 A82, 04, ond 06 witt 
4) Vo % Hon-Cush 1] 2) 3) 415) 617/81 9] 10 ri 14/6 18 | 20 | 22 124 [28 | 32936 strokes inside area (1 
” 3 Cushioned 3|4 51617 8 9 10 11 4/16 ] | 20 22 24 28 36 when operated at 100 
O;e}4 | 1 i* 16 Non-Cush. | 11213] 415161718191 101 11] 12 [14 | 16118 | 20] 22] 24] 28 [132] 36 psi ond over; 
Cc 1” | 94-16 | cuthioned 3/415|6/7|8[ 9/10/11] 12114116 20[ 22] 24 32 | 36 ae ee ee 
é Non-Cush DEAE: 4\5 B 7\8 z 10 rr 12 14116 1 we 22 34 cm area (2) and Models 
” Cushioned 4\5 7} 819) 10) 11) 1 14116 20 | 22 4 a H82, 84, and 86 with 
. AN hin Bead Non Cush T/2I3I4 5 617 8 sTt6 if Hts 18 | 20| 22| 24 | 28/32] 2 sirekes in orca (4 
1” 1 .14 | Sumioned [3] 4[stey 7a ot volii [12 [4 [161187 201 22124 | 28132136 cs nei 
B Non Cush. | 11213) 4151617) 8)9110 111121 14/16118| 20] 22] 24 | 28| 321 36 Models H82, 84 and 86 
” Cushioned | 4 J 6171819 bie) . Bi + r with strokes inside 
Oo nh | 0 020 Non-Cush. | J atatats strat 10 ot | oe area (3), when oper 
Yy 2 1” %, 16 | Cushioned |3 4\5 iy J\8I9 TOT TT ara 14/16) 18 20 22 24 28 32| 36 — at 1000 psi and 
rio Non Cush | 1) 2/3) 41516)7) 819/10) 11) 12] 14 | 16) 18) 20) 22) 24) 28] 32) 36 Sniandiin view Wis 
WR lov) 1” %-16 | Cushioned 1 3}41516 7|819 10} 12114 N61] 18 | 20] 22] 24 32| 36 nion Pin location, “A 
E py da | Non Cush | 1) 2/3) 415/617) 809] 10] 11/12 [14 Whe [18020 241281321 36 ond "H” Models 83 with 
3v,11%" | 1-14 psuinionsd 314151617/ 8) STOTT] Yo 114] lol Ye) 20) 27] 24) 28 | 32136 pong cg 
Pa oe ed le Non Cush. | 11 2/3] 4/5] 6] 7] 8[ 9] oli] 12 [1416] 18] 20] 22] 24 [28 132] 36 aulee tee Mali Oe 
bla | yay” liy-12-ounene4 1 3141516/7/8) 9) 10/11] 12 [14 | 16 | 18 120 | 221 24 | 281 32) 36 84 and 86 
e ty ° Non Cush | 1] 2/3] ai slot 7} alo} roti | 12 [ia Tis) ig [207 22124 [28132136 See Miller File #251 
we 5 » 11-12 LSushioned a4] Sle) 7[ elo] to [ii [ 12 [ra] 16 | 18 [20 | 22 | 24 [28 132136 yolgeeamgy 2 sexe Bh 
Cc 2 - Non-Cush. | 1112/3] 4/5] 617 al 91 10 11] 12 [14116 | 18] 20| 22| 24| 28 | 32| 36 a 






















































































BOOSTERS Immediate Delivery on the followfng Miller 25 to TRatio Boosters (80 psi air input pro 
duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” dia. ram, 6” and 12” strokes; 
IN STOCK Reciprocating Booster Model DA77-RBA8, 5” bore, 1” dia. ram, 6" stroke. Also Booster 


Tanks, 5” dia., 6” and 10” heights. 
) POWER DIVISION 
FLICK-REEDY CORP.. 








Write For Catalog 
and Stock Price List 








2010 N. Hewthorne Ave., Melrose Park, Ill. 


AIR & HYDRAULIC CYLINDERS «+ BOOSTERS « ACCUMULATORS 
COUNTERBALANCE CYLINDERS 








Norton Co. has been authorized by 


the Atomic Energy Commission to ex- 
change information and services under 
the United States bi-lateral agreement 
with Canada for cooperation concerning 
civil uses of atomic energy. Five U.S 
companies are now authorized to ex- 
change such data with Canada. Norton's 
iuthorization refers to services with re- 
spect to technology of fabricating con 


trol rods shielding materials ceramic 


fuel elements, and crucibles insofar as 


they relate to the NRI NPD, NRX 


ind PTR atomic reactors 


Cone Automatic Machine Co., Inc. 
las taken over manufacturing and sales 
rights of the H. E. B. Pilot automatic 
copying lathe for the United States and 
Canada under a licensing agreement 
with H. Ernault Batignolles of France 
he machine, to be known as the Cono 
matic Pilot, will be sold through the 


Cone sales organization 


new companies 


Decision to form a new company to 
produce and sell titanium metal has 
been reached by Allied Chemical & Dye 
Corp. and Kennecott Copper Corp. The 
new company, which will be equally 
owned by the parent corporations, calls 
for an initial investment of $40-million 
Production of titanium tetrachloride 
titanium sponge and titanium billets is 
expected to start late in 1958. Site of 
the facility is expected to be announced 
shortly 


Formation of the Union Carbide Re 
search Institute to engage in basic scien 
tie research has been made public by 
Union Carbide and Carbon Corp. The 
center will be located on the corpora 
tion’s Westchester property near Tarry 
town, N.Y. It will be under the admin 
istration of Dr. Augustus Kinzel, vice 
president-research of Union Carbide 
while Dr. E. R. Jette, formerly head of 
the chemistry and metallurgy division 
it Los Alamos Scientific Laboratory in 
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New Mexico, has been named director 
Major purpose of the Institute, which 
is scheduled for completion by spring ot 
1958, will be to contribute to the store 
of fundamental knowledge by studying 
physical and chemical behavior of mat 
ter under ordinary as well as extreme 


conditions of pressure and temperature 


corporate changes 


Arrangements for the merger of in 
terests of Shefield Corp. with those of 
Bendix Aviation Corp, have been com 
pleted. Under the new setup, Shefheld 
which retains its corporate name, will 
continue to operate under its present 
management as a wholly-owned sub 
Louis Polk 


who will continue as president of Shef 


sidiary of Bendix Aviation 


held, will become a director, vice-presi 


dent and group executive of Bendix 


Assets of The Gairing Tool Co. have 
been sold to the Ernest Kanzler inte: 
ests according to announcement by 
Eugene Bemb, former president who is 
retiring from active business. The name 
of Gairing Tool Co. will be retained by 
the new interests and the firm will con 
tinue active in the cutting tool industry 


Don F 


ind = general 


Morse was made vice-president 
Bernard M 
O'Meara was elected vice-president, and 
William B. McClellan continues as gen 
eral sales manager. Both Mr. O'Meara 
ind Mr. McClellan are 
ASTE’s Detroit chapter 


manager. 


members of 


Flexonics Corp. has purchased the 
Flex-O-Tube Div. of Meridan Corp. in 
order to offer a complete line of flexible 
hose products of all materials for in 
dustrial use. Flex-O-Tube will continue 


normal operations as a division of 


Flexonics with no change of personne! 


The Bullard Co. has acquired the 
complete line of Hydra-Feed lathes from 
the Hyra-Feed Machine Tool Corp 
Manufacture, sales and service of the 


sutomatic lathes will now be handled in 
the Bullard plant in addition to its regu 
lar line of machine tools. They will be 
sold under the name of Bullard Hydra 
Feed lathes 


V 





\ 


Acquisition of Cadillac Gage Co. of 
Roseville, Mich., and Smith Bearing Co 
of Trenton, N.J., has been announced 
by Ex-Cell-O Corp 


became wholly owned subsidiaries of 


Both firms, which 


kex-Cell-O, will operate as separate unit 
inder their existing managements 








Hudson T. Morton has sold his stock 
interest in Morton. Bearing Co. and 
resigned as president and general man 
iger. Roscoe O. Bonisteel, Jr., has been 


elected president of the firm 


With its transmission produc tion 
surpassing the 140,000 mark, the new 
Kokomo plant for 


matic transmission production, was of 


three speed auto 


ficially opened by Chrysler Corp. The 


manufacturing building, whieh i 
equipped with the most modern auto 
matic machines, covers 16 acres andes 
a single roof. A two-story administra 
tion building additional 


70,000 sq ft 


covers an 
This construction is part 
billion-dol 


of the company’s five-year 


lar expansion program 


Dana Corp. plans construction of a 
central othee and warehouse for its 
Parts Div. The building, with 150,000 
sq ft of floor area, will provide space 
for an expanding and research depart 
ment and for manufacturing activities 
of its Toledo Div 
cupy the space presently devoted to the 
Parts Div 


which then will o« 


Dedication ceremonies officially 
opened the Huntsville, Ala., plant of 
Norton Co. where a variety of electric 
furnace materials including boron car 
bide, fused zirconia, fused magnesium 
oxide and fused alumina will be manu 
factured Facilities for making alu 


minum oxide and silicon carbide may 


be added eventually. The new plant 
operated by the company Klectro 
Chemical Div., employs about 60 per 


sons at present 


Eight of the 28 major press lines in 
the new Chrysler Corp. Ohio stamping 
plant at Twinsburg are expected to be 
operating by February with partial pro 
duction underway Altogether, 260 
presses will be installed in the new 
facility. When the plant is in full pro 
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00 persone will be employed 


ached 
although 


inufacturing building is 
o be completed in May 


verall 


ed to be finished until next 


building project is not ex 


suinmer 


if. K. Porter Co. Inc. ha 
ng of 
ila, M 


relractor 


echeduled 
i chemical plant in Pasea 
to produce magnesia and 
product The plant 
ill cost an estimated $8-million 

pleted by 


early 1958 


A new mill branch warehouse and 
office has been opened in Houston, Tex., 
by The Carpenter Steel Co. to provide 
service to users of specialty steels in the 


Charles E. Miller, will be 


mn charge of the warehouse 


Southwest 


Plans for construction of a modern 
plant to house the Warner Automotive 
Parts Div. of 


Auburn Ind has been announced 


Borg-Warner Corp. in 
Con 


truction of the 162.000 aq ft structure 





HITCH YOUR 
HITCH FEED’ TO. 





the NEW 
) To 
STOCK REEL! 


Hl HN i 


init (ll 


NOW, one versatile stock reel is capable of 
handling a wide range of standard coil sizes 


16”, 


20” and 24” and is available to 


handle coils up to 36” diameter. Specifically 
designed and “shop tested” for use with the 
dependable Dickerman Hitch Feed; this new 


PORTABLE from one press to another . 


reel will easily handle all 
coils conventionally used 
with a hitch feed! 


You'll be days and dollars ahead 
with this precision-production Hitch 
Feed, Stock Reel team. 


Accommodates coils from “%” to 22” widths. 
New coils of stock may be loaded in min- 
utes! The reel is ‘equipped with frictionless 
needle bearings, is self centering, and has 

a brake to control de- reeling speed. 


PUT AUTOMATION 
TO WORK—CONSULT 
DICKERMAN! Send 
for literature and 
prices... NOW! 


H. E. DICKERMAN MFG. CO. 


321-314 Albany Street, Springfield, Mass. 
FOR FURTHER INFORMATION USE READER SERVICE CARD 


INDICATE A-2-208 





is scheduled to start next spring while 
full occupancy is expected by next fall. 
It will permit consolidation under one 
roof production operations that current 
ly are occupying 
pany's old buildings 


several of the com 


Link-Belt Co. has revealed plans for 
a new plant in Montebello, Calif., to 
replace and expand its facilities at 361 
S. Anderson St., Los Angeles. The plant, 
which will be started next spring, is 
cheduled for completion and operation 
by November. It will more than double 
the company’s present manufacturing 
facilities in the Los Angeles area and 
also will house the factory branch store 


and district sales office 


Kennametal Inc. has begun full scale 
production in a new plant recently com 
pleted near Latrobe, Pa. The new facili 
ty, which houses the company’s special 
products grinding department, provides 
24.000 sq ft of floor space 


moves 


General offices of Acme Steel Co 
have been moved to 135th & Perry Ave.., 
Chicago 27, Ill. This move completes 
the company’s consolidation of admin- 


istrative, 


manufacturing, sales, service 


and office facilities in Riverdale 


Detroit office of Landis Machine Co 
has been moved to 12806 Fenkell Ave. 


All activities of Lindberg Engineer- 
ing Co.’s Buffalo territory office is being 
relocated in the company’s new sales 
facilities at 146 
Rochester 5, N-Y. 


University Ave 


Sales headquarters of Crucible Stee! 
Co. of from 
New York City to Pittsburgh to provide 


increased 


America has been moved 


coordination of activities of 


the division and improve customer 


service 


awards 


Two awards were 
nounced by the 


recently an 
Welding 
Society to recognize outstanding accom 
plishments in They 


Davis, vice 


American 


designs 
A. F 
president and secretary of the Lincoln 
Electric Co., and will be known as The 
\. F. Davis Silver Medal Awards. An 


nually the awards of a silver medal and 


welded 


were established by 


certificate will be given to the author 
of the paper selected by AWS Commit- 


tee on Awards as the best contribution 
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progran 


Through acquisition of new equi; 
Phe 


| 
ia 


facilities 
Wi Ider Co 


its plant capacity to produce 


ment and idditional 


Federal Machine 


expanded 


by itely $1'.-million annually 


\ 


approxim 


sccording to president ‘ 


BI idge I 


Company 


name change 


A. Milne 
tir 


o inding 


& ( 
the 


Name of 
Milne & Co 
iry olitsl 

Ofheers of the 

Hoyt 


became 
70th anni 
1957 
H 
Ii 
treasurer! 
\ 
Mi 
urer 


ASTI 


\ 


Ver 


on 
January | 
S 


new corporation ure 


King Hoyt 


ident 


ident ] 
execulive pre 
King Hoyt 


controller 


pre 
we ind 
president 


tant treas 


James 
Metz 
(,rath, secretary and assi 
| King Hoyt ly 


(,olden Gate ec} 


Vier 


ind 


imember of 4 


The | 


altered 


Corporate name of 
Stamp Work Ire has been 
Phe Parker-Hartford Corp 


the 


irker 
lo 
According 


to company the hange was raade to 


ted 
held 


ivoid contusion nee 


distributors 


The 


pomle d 


W. H. Nichols 
The Robert |} 
ts national distributors 
of -Robert | pre 
John FE. Ba pre 
policy of distribution | 
local 


tinue d 


Co. ha 
Mort Co 
under direction 
ident ind 
ident 
recy 
will be 
Mr. Bashforth 
Hartford and 


pectively 


hf 


machine lea 
Mr nad 
ASTI 


ire member 


St. Louis chapte ‘ 
To offer broader 
Speed-D-B 


M nnesota 


Recent 


Switen 


Aulo 
public it 


announcement 
( 0 na rt 


ron 
mati ide 


ippointment olf distributor 
McKeever Klectris 212 
Ave.. Colum! ind West 


inghouse ri ip 4 
Povd: \ 


ppl 0 N 
*)") 
(,rant Ohio 


wy 
LL 





of 
sUPEREAM 
STUB and 
CHUCKING 
REAMERS 
by the 


& 


in our stock bins, ready 
for immediate shipment 





All flutes ground 
after heat treat- 
mentto eliminate 
freezing of chips. 


*All Decimal Reamer di 
ameters are held to plus 
0002 minus .000 
for Chuck 


ing reamers available in 


4 


and 


close sizing 


sets 
The PRECISE SIZE FOR 
THE JOB! 


No 
cials 





need to order spe 


NOW 
right from stock ready 


and wait? 
deliver y 
Chucking 
Fast 
18 
steel 


immediate 
Decimal 
Stub 


or Reamers 


cutting, long-lasting 


4-1 h 
Made for your 


gh tpeed 
produc 
and 


tion economy 


SMOOTH REAMING 
take 
fact that we perpetually 
IN STOCK 

the largest decimal range 
of reamers 
from 


in the 


We pride in the 


maimntamn 


available 


any single source 


world! 


Our engineerir Gg service 


is olwoys at your dis 


posal 








Just off the press! Com 


plete Reamer Catalog 
World's Great 
Re omer 


@ the 


with the 


est selection by 


vsand’s. Write for 


In Emergemy 
Phone Libertyville 2.4200 


TWENTIETH CENTURY 
MANUFACTURING CO. 
ROUTE 176 and BRADLEY ROAD 
BOX 429 TE, LIBERTYVILLE, ILL 


NDICATE 





PRECISION CONTROLLED 


MASS Preduction! 


| Ceramic Tool Tips 
HYDRAULICALLY CONTROLLED | : : 


In an article in the French periodical 


; Machine-Outil Francais of September 
1956, KE. Blanpain discusses the advent 
of ceramic tool bits, asking whether 
they will lead to important changes in 


the metal-cutting field. In his opinion 


we the relatively high coefficient of ex 
NEW WET-DRY 
pansion of ceramic tips reduces the risk 


BELT-GRINDER ol cracking during brazing to the tool 
MODEL | shank, while their brittleness makes 


vibration-free and rigid machine tools 

G8 FT9 more necessary than ever. The absence 
5 A- of the built-up edge makes possible 
producing workpieces with high surface 


DESIGNED FOR... finish. Ceramie tips require diamond 
psofitable mass peoduc- wheels for regrinding 

tion, The Engelberg Another article on ceramic tools pub 
Model BGSA-FT9 accu- lished in a French magazine La Ma 
rately grinds large sur- chine 
faces or gangs of parts in 
a fixture with extreme 
rapidity. 


Moderne gives an experimental 
comparison with carbide tipped tools 
and shows the high wear resistance of 
ceramic tools. The author, W. B. Ken 

FAST MACHINING is assured by high speed wet or nedy, reports that dry 
EASY SETUP, changes dry abrasive belts, backed by a ground steel platen. 150 to 350-mesh diamond wheels gave 
take bute a minute or two Controls are pre-set for feed and pressure. Quick ap- the highest finish. He is also of the 
Grinding grits make mul- proach of ball-bearing table is followed by hydraulically opinion that the new machine tools of 
tiple, overlapping straight controlled in-feed down to Micro-Stop limit. Eliminates as Hated waned tes oiiaeiniliads j 
line cuts that produce waste . . . cuts cost. New design incorporates larger a = re 
susocthness without tool pump and coolant capacity with easier access for clean- rigid. They must also be powerful to 
marks. out. Redesigned one piece frame plus wrap-around allow high speeds and feeds 

splash guard. 


grinding with 


Chip Removal from Fixtures 


Removal of chips produced in the ma 
=e SPECIFICATIONS 


chining of workpieces is time consum- 





Automatic Table Surface 13” x 28” 
” y»” . y .? " ” 

Capacity wen - 15% oj 7 a sirable to design fixture and jigs so 

Abrasive Belts 8° or 9 x 107 

chips de not accumulate but are kept 


ing and unproductive. Hence, it is de 


Drive Units 5 or 7\2 HP 
moving by gravity or coolant or both 
Belt Speeds (5 HP) 4100 SFPM standard; 2550, 3550, 4600 optional MI velhoff | ed tt ble 
(7'2 HP) 5000 SFPM standard, 2500, 3500, 5500 optional inge 10 lias stud nee thie problem 
Ceolent Capacity 85 gallons of designing so-called “chipfree fix 
Overall Dimensions Height 72'2"; width 44”; depth 48” tures.” He reports on his ideas and 
designs in Issue No. 11, 1956 of Werk 
stattstechnik und Maschinenbau 











THE ENGELBERG HULLER CO., INC. 302 Seneco %. SYRACUSE, N.Y. Horizontal surfaces in the path of 


Please send complete information of the new BGBA-FT? abrasive belt grinder and dropping chips should be avoided and 
the advantages of this method of stock removal and surfacing 


Firm 


inclined surfaces used instead. The 
ingle of inclination of such surfaces is 
os significant for satisfactory chip disposal 
Address and must, be adapted to the material of 
the workpiece to be machined 


City Zone State The author has determined the mini 


’ et Mk . vy WNatvth ach eal ails As) etek: ae : in j 
whe gt Ni Md L322.) ade ind SPE sd LI ar PS SN ey a mum angle of inclination that the sur- 


FOR FURTHER INFORMATION USE READER SERVICE CARD: INDICATE A-2-210 
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faces may have and at which the chips 
would move under gravity. Fine chips 
of cast iron slide down surfaces in- 
clined 35 deg; coarse cast-iron chips 
move on surfaces with 30-deg inclina- 
tion. 

Short chips of steel with some oil on 
them require an inclination of the sur- 
face of 50 deg, while long and wet chips 
of steel will move when the surface has 
an inclination of only 25 deg. Fine 
aluminum chips need surfaces of 40-deg 
inclination while coarse aluminum chips 
need an inclination of 45 deg 

Since angle of inclination affects 
height of the fixture, this must be given 
attention also. It will not always be 
possible to build fixtures with the prop 
er slope but the designer should try to 
design for the optimum angles indi- 
cated. 

The author differentiates between so 
called “roof type surfaces” in fixtures 
(inverted V) where the chips can move 
in two directions and simple inclined 
surfaces with a single direction of mo 
tion. The article is illustrated with ex 
amples of fixtures for drilling and mill 
ing operations designed for chip dis 
posal. 


Turning of Workpieces with 
Multiple Corners 


Turning of workpieces with rectang 
ular, hexagonal and similar cross sec 
tions can be based on rotation and ad 
vance of multiple toolhead-carrying 
turning tools and combining turning, 
milling and planing motions. The new 
method is described by R. Clar in the 
November 1966 issue of Werkstattstech- 
nik und Maschinenbau. 

Inexpensive tools and short machin- 
ing times are among the features of this 
machining operation. Setting and 
grinding of the tools is simple and in- 
dexing is not required, as in the case 
of milling of hexagonal or similar 
sha pes. 

The tool performs two main motions ; 
namely, turning about its own axis and 
rotating in a planetary fashion around 
the workpiece. In older methdds, which 
were unsuccessful, both the work piece 
and the tool rotated about their respec 
tive axes. The path described by the 
point of the tool is an ellipse of such 
length that a straight line is approxi 
mated with sufhcient accuracy. 

The author outlines the principal 
motions in great detail and shows that 
the sides of a square of about 14-inch 
width will be straight within 0.0004 in., 
while the accuracy of a square of 144- 
in. width is about 0.010 in. In hexagonal 
shapes the straightness of the sides is 
considerably better for larger sections; 
namety, of 0.0036 in. and above. 

The cutting speed of the tools is not 
constant along their elliptical path but 
varies between a maximum and mini 
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Improved 


A BET 


0@ 


TER 


PRODUCTION METHOD 


Improved Lusol, an oil-free transparent water-soluble 


metalwerking solution, has the 


highest heat removing eapacity 


of all coolants, regardless of type. It keeps toole cooler se 


cutting edges last longer. It keeps work pieees cooler so 


cleser tolerances can be maintained. In addition, the Lusel 


methed keeps machines clean 


, eliminates odors 


smoke and oily floers, and eliminates the basic causes of 


dermatitis. It all adds up to better production 


under better working conditions. That is worth investigating. 


CONCENT 

With this pecket size Concentration 
Test Kit Lusol users can check the con- 
centration of the solution right at the 


machine, Only takes a minute or two. 


ANDER 
BOX 213, 


SON OIL COMPANY INC. 
PORTLAND, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-21) 





Head and shoulders 
above the rest... 


NewMet™ 


by NEWCOMER 


Not a ceramic... not a carbide 
... but an all-new high velocity 
metallic cutting material 


@ Here's the cutting material that looks 
forward to and meets tomorrow's production demands 
Capable of cutting performance beyond the 
capacities of average present-day machine, 
NewMet is a product of Newcomer research and 


development over the past ten years 


- Combining extreme hardness with comparatively 
high strength, NewMet will perform superbly 
at both normal carbide cutting speeds or at 

the higher ceramic tool speeds—speeds of 1000 
SFPM or more actually 2 to 3 times the speed 


high speed” carbide cutting grades. 


New Met— practically 
impervious to cratering 





and wear 


@ When operated at normal carbide finishing 
speeds, NewMet will last 8 to 10 times longer 
than existing “high speed’ carbide grades 
Example after example of cutting steel, 
cast iron and non-ferrous materials has 
proved that NewMet opens an entirely new 
approach to the field of high velocity cutting 


Economize with high velocity cutting specify 


leavi fllead” NewMet by NEWCOMER 


NewMet is available in ‘Throway' triangular, square and round 





inserts, and solid cylinders. Call your nearest Newcomer repre 


sentative for complete dota, or contact 


NEWCOMER PRODUCTS, Inc. 


LATROBE, PA. 
General Sales Office 512 Franklin Ave Pittsburgh 21, Pa. 
Call CHurchill 1-4060 
Sales Offices Located in Principal Cities 


FOR FURTHER INFORMATION USE READER SERVICE 


i hue Likewise tive ifnigie ot i 
clination and the rake ingle change 
periodically during cutting from nega 
tive to positive ind back to negative 
Similar periodic changes occur in the 
depth of cut Tool life is good and sur 
face finish satisfactory The method is 
used in special machines for manufac 
turing nuts at a cutting speed of about 
750 sfpm and a production time of 15 


ec. tor the larger sizes 


Cracks and Stresses in 

Carbide Tips 

\n interesting investigation of the 
tresses occurring in carbide tips by 
(,. Vieregge is described in the Novem 
ber issue of Werkstatt und Betrieb 
From this study it can be concluded that 
fension in the tip can re ich values as 
yh as 170,000 psi in the case wher 
the carbide tip is thick as the suy 
porting portion of the steel shank 

The stress rapidly drops to zero wher 
i ratio of 3:1 of the thickness of the 
upporting portion of the shank to the 
thickness of the tip is maintained. U por 
further increase in the ratio, to 4:] 
compression stresse ire developed in 
the carbide tip of about 43,000. ps 
Phese figures show how in portant it is 
to watch the thickne ‘ tip and suy 
tool shank 


[hese stresses are due to the diffe: 


porting 
ence mn the coethcient of ¢ pansion of 
carbide and steel teel expands and 
hrinks considerably more than carbide 
The author ha ilso investigated 
tresses existing in the solder and came 
to the conclusion that no shear stresses 
yvreater than ‘tho nm the solder can 
exist Hence when two metal ot un 
equal coethcient= 0 xpansion are to 
he soldered, it sit to use low 
trength solder i eorntrast to joming 
two metals of 1} me coeflicient of 
expansion where yh-strength solder 
is desirable 
Silver has a higl hear trength of 
ibout 35,000 psi. while that of copper 
only 25.000 psi For this reason cop 
per is better than silver for joining cat 
bides to steel shank The author in 
dicates also that better solders could be 
developed based on = eact particular 
pe of ¢ irbide 


rr 


World-wide management consulting 
service to Canadian, European, Middle 
astern and Far Eastern b +s and 
industry is offered by the newly formed 
company, George Fry & Associates. Co 
ordinating he idquarter for the over 
art | operation will be maintained i 
New York \ loronto off ha bee! 
established to super “ nadia bu 

onsulting project nd an ofhes 
Frankfurt. West Germany being 
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Apr. 14-27. First U.S. Worto Trapt 
Fain, New York Coliseum, New York 
N.Y. Write U.S. World Trade Fair, 331 
Madison Ave., New York 17, N.Y. for 
more details 


Apr. 29-May 3. Mareniars Hanpiine 
Exposition, Convention Hall, Philadel 
phia, Pa. Data may be had from ex 
position managers, Clapp & Poliak 
Feb. 15-16. Nationa Society o1 Apr. 7-12. MERICAN CHEMICAL So Ine., 341 Madison Ave., New York 17 
PROFESSIONAL ENGINEERS. Spring meet- CIETY. Spring meeting, Miami, Fla N.Y. Concurrently, the American Ma 
ing, Hotel Francis Marion, Charleston Further facts are available from society 
s.4 For other facts write to society office, 1155 Sixteenth St., N.W., Was! ference on new developments in’ han 
headquarters, 2029 K St N.W., Wash ington 6. DA dling method 
ington 6 DD. 


terial H indling Society will hold a con 


Apr. 9-11. American Wepine Soci April 30-May 1. Merar Powper Asso 


Feb. 19. Kocnester Society FoR eTy. Fifth welding show, Convention CIATION, Thirteenth annual meeting and 


Quauity Controv, 13th annual quality hall, Philadelphia, Pa. Obtain more 1957 Metal Pewder Show. Drake Hotel 


contre! clinic, War Memorial, Roches- data from exposition management, Rob Chicago, Ill. Contact association ofhee 


r, N.Y. Obtain details from Thomas ert T. Kenwort! ) E. 41 St... New 130 West 42nd St... New York 36, N. ¥ 
J. Soebbing, Eastman Kodak Co., Navy York 17, N.Y 
Ordnance Div 1) Main St., West 
Rochester 14, N.Y 


for further information 





Mar. 6-8. Presseo Metar Instiruts A COMPLETE - HIGH PRECISION 


Spring technical meeting, Hotel Carter \ 


Cleveland, Ohio Reque st information : BORING MACHINE FOR $4760." 


? 


from institute headquarters 4673 Lee 
Rd., Cleveland 20, Ohio 


Mar. 11-15. Nuctear CONGRESS AND 
Aromic Exposition, Convention Hall 
Philadelphia, Pa Data is available 
from exposition othce, 304 Architects 


AUTOMATIC CYCLE 


The purely mechanical movement of 
Bldg Philadelphia 5 Pa the table, including rapid 


feed, dwell and rapid return is con- 
Mar. 14-16. THe -Sociery or AMERICAN ey 6 ee pe 
Micitary ENGINEERS Third military inge gears al voguiation the 
feed rate. The cam sheft has extra 
industrial conterence Conrad Hilton positions for synchronizing en index 
Hotel, Chicago, Ill. Direct inquiries to table and/or automatic holding means. 
ociety office, 808 Mills Bldg., Wash SAVES FLOOR SPACE 
ton 6, D. ¢ Vertical, compact design requires only 
2'/, x 3 ft. of valuable floor space. 
SUPER PRECISION 
Wadoell modern facilities and crafts- 
manship assures extreme accuracy. All 
quiries to society office, 606 Terminal moving parts cre electronically bal- 
Tower. Cleveland 13. Ohio anced to the highest stendards. 
HIGH PRODUCTION 
March 18-21. Ture Society or THI The Wadell tenth accuracy index table 
Prastics Inpustry. Ine Lemssl up provides high production potential. 
Chute loading and other avtomatic 
loading set-ups are readily adaptable. 


ng 
Mar. 18-19. Sreet Founpers’ Society 
7 AMERICA Sth annual meeting 


Drake Hotel, Chicago, Ill Direct in 





onal conterence ind Pacific Coast 
Plastics exposition, Hotel Biltmore and 
Shrine Exposition Hall, Los Angele 
Pee ae a ae . *Total Cost, which includes all 
electrical equipment and two pre- 
cision spindles; ready to operate. 





cA OCIETY FOR 


ox eeeeeee Seems eeeeeee 


ri metal exposition tooled set-up 
tom cl Tab! 
Pan-Pacific Auditorium, Los Angeles ane Indosing VeNre 


lif. For complete data, contact ASM 
7301 Euelid Avenue, Cleveland 


cal conter 
New 
Direct 
4 | Putnar 
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still the winner 


...and in high speed steels, 
nothing beats REX 


The winner and still champion after fifty years is 
Crucible’s REX high speed steel. And now it’s better 
than ever! Recent improvements in manufacturing 
processes have given even higher quality and greater 
uniformity to every one of its properties. 

Why not shop test the new REX yourself? Test it 
for size, structure, response to heat treatment, fine 
tool performance. Give it any test you wish. You'll 
see why it is today, as it has always been — the stand- 
ard by which all other high speed steels are compared. 

Ask for REX by name at your local Crucible ware 
house. Or order it directly for prompt mill delivery 
And for information on REX, and the other Crucible 
special purpose steels, send for the Crucible Publica- 
tion Catalog. Crucible Steel Company of America, The 
Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


Ic R UJ C | i LE} first name in special purpose steels 


Crucible Steel Company of America 
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When 


Assembly Operations 


By G. R. Fitzgerald 


Director 


to Automate 







Process Development Staff 
General Motors Corp. 


Detroit, 


| WORK in most industries 
Where 


a large portion 


has been traditionally manual 
assembly accounts for 
of manufacturing costs, many success 
ful attempts to mechanize the 
have proved it to be a fruitful field for 


system 
cost-reduction. This may lead many to 
believe that automation of assembly 


Figs. 1 & 


to the solution of an extremely wide 


has promise of application 
range of production problems 
However, in its present stage of de 
velopment, this is far from the truth 
Automatic assembly is not always the 
best solution from an economic stand 
point. In fact experience at General 
Motors has led to the belief that the 
greatest problems in the use of auto 
matic assembly equipment are econom- 


If the eco 


assembly situation are 


ic rather than mechanical 
nomics of an 
favorable for automatic assembly, me- 
chanical problems involved can usually 
be solved. 

qualified 
special-machine builders who have dem 
onstrated competence 


There are a number of 
in development 
of special assembly equipment. They 
will readily accept responsibility of 
solving equipment-design problems in 
volved. 

Responsibilities for economics stil] 
rests with the buyer, and to insure wise 
investment of tooling and equipment 
budget, he must be sure he is getting 
the greatest economic gain with the 
least added investment. This can be 
accomplished only by considering many 
optional plans 

The development of alternative solu- 
tions begins with the study and analysis 
of costs with the existing method, as 
cost records do not always correspond 
to factory procedures. The next, and 


most important, step involves a thor- 
ough and complete study to determine 
how existing facilities can be used to 
maximum efhciency 
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Mich. 


One fact usually borne out by such 
studies is that, as the ultimate in mech 
inization is reached, equipment costs 
increase at a much more rapid rate 
than the decrease in labor costs. This 


explains why some manual operations 


exist on many machines developed in 
the process development group. Also 
why assembly machines are more truly 
described as semi-automatic. It further 
explains why total automatic operatior 
can be istified only with proper’com 


bination of simple operations, high 


production schedules and a product not 
subject to frequent engineering or mod 
el changes 

Che process development group ope! 
ites as one of four central ofhce tech 
nical staff 
eral Motors Technical Center. It was 
established mainly to assist the thirty 


groups located at the Gen 


two operating divisions of the company 
in developing improved manufacturing 
technics. Its relationship is that of an 
independent research group or special 


machine supplier 
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The group has been asked by many 
of the divisions for assistance on as 
sembly problems. A number of these 
have resulted in design and building 
special assembly equipment. For ex 
ample, Fig. 1 shows a special machine 
developed to assemble components of 
in automotive Possible 


spark plug 


damage to the insulator assembly is 


ivoided by manual insertion 

Another machine developed in coop 
eration with Detroit Transmission Divi 
Fig. 2 


sion is illustrated it This ma 


chine provides for assembly of 12-inch 
diameter turbine assembly as shown 
The 36 turbine vanes are loaded into 
the sheet metal shell on individual 
1utomatic machines located adjacent to 
the main assembly machine, Fig. 3 
This provides automatic drilling, ream 
ing, and deburring of rivet holes; load 
ing and staking of rivets, spinning of 
vane tabs to hold the vanes in position 
crimping of vanes to hold inner shell 


im pl et and dimension il inspection of 


the finished assembly 


gee 


‘4h 1% | 


be) 


Fig. 1. Process development engineers test machine to assemble components of 


spark plug. 





The only manual operation 


loading of insulator assembly. 


Obviously, design consideration in 
sutomatic assembly equipment is 4 ub 
jet itself. However, economic con 
iderations are of much greater initial 
importance to potential users of such 
equipment, Consideration of design de 
tail hould come only after complete 
mma thorough study of the economic 
of the situation 
In particular wot il 

ure that one doe not over mechanize 


imply heceause of the belief that “he 


big. 2. Loading station 
of automatic assembly 
machine for producing 
torus for use with hy- 
dramatic transmissic 
The assembly mach 

ix 75 ft. long. 


ause it is automatic, it must be good 

Kather, each situation should be ex 
plored to give the best practical bal 
ince between equipment investment 
ind cost savings Or, breaking the 
complete assembly sequence down into 
its parts each part hould be equally 
elf supporting trom an economic stand 
point 

From ape ‘ it the November 1956 
Ameri Society Mechanical Engineers an 


nual m 9 \ 9th St., New York, New 
York 








Overhead conveyor for vane shells 
Automatic vane loading machines 
Operator loads carriers of hubs 
Operator loads spacers 

Drill, probe G deburr 

Turn around 

Chip removal 

Load rivets G probe 

Head rivets 

Operator loads inner shell 

Press inner shell 

Spin vane tabs 

Crimp inner shell 

Bend vanes 

Gage assembly 


Plug process holes 








Fig. 3. On the floor plan the process operations for assembly of the torus are in 


sequence as indicated, ending with automatic balancing in a succeeding process. 
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Engineering's Role in 
Management 


By J. EE. Ritehey 


Associate Professor 
Industrial Management 
Purdue University 
Lafayette, Ind. 


Before one can even begin to discuss 
engineering as a tunction of manage 
ment, it is necessary to know where the 
company is headed. Simply stated it i 


not the purpose of a busine boat the 
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obligation to make i prot Every 
function of management must be de 
fined and engineering is no exception 
This definition must be in the light of 
the purpose of the company 

The chief engineer should assist his 
superior and the management in gen 
eral by formulating and recommending 
engineering policy. This would include 
policy on maintenance, plant construc 
tion product development process de 
sign and technical service. In fact it 
would include determination of — the 
duties and responsibilities being dis 


ussed. Second, he must provide fore 





A P&W Tracer-Controlled 
MILLER FOR EVERY JOB 


KELLER Type BG-21 


A powerful, versatile machine made in 
a range of sizes from 5’ x 2\4' to 10’ x 4 
in single spindle or 2-spindle models 


KELLER Type BL 


A compact powerful Tracer-Controlled 
Miller for work within the range of 36” x 
20”, with all the new KELLER features 
Single spindle and 3-spindle models 


VELVETRACE® 
Kellering Machine 


Duplicates the finest detail with ex- 
treme precision. New, non-contacting 
tracer accurately follows any 3-dimen 
sional model without touching it. Cannot 
damage the softest, most fragile models 


Automatic Duplicating Machine 


Specially designed for low cost produc 
tion of forging dies and molds for glass 
and plastic. Automatically re-produces 
original dies and molds with precision and 
remarkable detail. There are two versions 
of this machine, one for machining bottle 
molds, one for forging dies. Supplied with 
1, 2 or 4 cutter spindles 














Hine, BUT 


TODAY'S KELLERS WILL BRING EVEN GREATER PROFITS. 


You may put off replac ing an older machine beca 
tool purchased years ago may be the cause of lost 
ability to produce high quality economically. Fail 
may be putting you far behind your competito1 
BG-2 Tracer-Controlled Miller was the ultimaté 
features ed by its P&W 


irt 


posse uccessor, the new 


# Operates from any conventional polyphase 


current 
with no motor generator set required 

2. Increased travel speed of cutting tool to an infinite! 

variable range from 0.5 to 30.0 inches per minute 

Three 


tion 


dimensional 
at the 


iracy 


tracer permits motion in 2 dire 


same time, yet allows interlocking ac 
One slide is kept always in motion 
ond moves as required to follow the shap« 


maintain accurate interlocking action 


tion 
for ac« 


while 
the se« 


and 


nearly perfect surface cutting speed over irregu 
ontours assured through superimposed auto 
ontrol of all motions 


ar ¢ peed 


al 


JIG BORERS. ROTARY TABLES KELLER MACHINES 


in productive efficien y, but 


LATHES 


e ‘it’s still paying its way 
efficiency 
t 


’ But is it? A machine 
y, higher labor and per-unit costs, the in 
»compete profitably 


vith more modern machines 
For example, just 10 


hort yeal 


Keller 
added 


ayo oul 
check the 
BG-22 Kelle 

5. Increased « 


feet al 


Centralized operator 


apacitie up to 20 feet 


horizontal x 7 
ert 
6 controls 


upplemented t remote 


control station 


Rapid traverse in all three 


lubric 
proof phenol 


motion 


Automat ition 


7 
8 
9 


score 


lead 


bearing surfaces on all slide 


ana 


crew nut 


Write for complete information 


Pratt & Whitney ¢ ompany 


Incorporate d 
16 Charter Oak Boulevard 


West Hartford, Conn 


VERTICAL SHAPERS CUTTER AND RADIUS GRINDERS 


PRATT & WHITNEY 


FIRGT CHAGIC £ 
MACHINE TOO! 


FOR ACCURACY 


AGES CUTTING TOOLS 





New O-M High Pressure 
Hydraulic Cylinder 
equipped with 
Removable 
Rod Gland Cartridge 


| ae 


rj 


RING TYPE PISTON ——+— i » 
; = 

HEAVY WALLED 4 

SEAMLESS STEEL TUBING | > 


a ee | 
REMOVABLE ROD 
GLAND CARTRIDGE | 


fez 
O-M Series TH a 
Mydravile 2000 PSI j 


Meets JIC Standards ue 


accusaTery macnineo 3 
WEAVY DUTY oer 
STEEL HEADS 





The O-M-engineered removable Rod 
Giand Cartridge is constructed with a 
heavy wall steel shell threaded for quick, 
easy removal, and accurately piloted in 
rod head to assure perfect alignment. In 
most applications cartridge can be re- 
moved easily without removing mounts 
or the rod nuts. You simply loosen and 
remove with a spanner wrench 
A Red Packing ee type, non-adjustable, 
self-compensating, rod gland packing 
pooveees multiple lip seal with excel- 
ent pressure sensitivity and long life 
Rod Bearing -— Extra long. bronze rod 
bearing provides large bearing surface 
lo« ated well forward for maximum sup- 
port of piston rod 
Cartridge ‘'O"' Ring Seal-——- With leather 
beat-up washer provides positive seal 
and acts as friction lock to retain car- 
tridge 
Red Wiper Homogeneous lip type lo- 
cated well forward to prevent accumu- 
lation of dirt in pocket. Metallic scraper 
(AN approved) available and inter- 
changeable with wiper 
& Pilot 0.D. of cartridge serves as pilot 
for cylinders mounted on rod end 
O-M Series TH High Pressure Hydraulic 
(oll) Cylinders—conservatively rated at 
2000 PSI are available in bore sizes 
1% to &-inch inclusive. Descriptive draw- 
ings of cylinder, mounts, mounting brack- 
ets and capacity chart are 
included in the new O-M 
Bulletin 105. Mail coupon 
for your FREE copy today 


_ \ORTMAN-MILLER MACHINE CO. 


3 143rd Street, Hammond, Ind. 
[) Weve representative coll Send Bulletin 105 
Name Position 
Company 
Address 
City 


Zone Stote 





IMVIL ATE A-2-2ie-! 


te 
= 





tech digests 


| ee 


going services agreed upon This in 


volves setting maintenance de 


up ol 
partment, design and development SeC- 
tions, drafting department and the like 

Another responsibility is that for or 
ganizing. This includes getting results 
through others. This is a responsibility 
for organizing groups, departments and 
people so as best accomplish the task 
outlined. Services performed must be 
adequate, including the economic 


Another 


one 
responsibility is to provide 
engineering service to the various man 
Phis is rather 
Fundamentally, it 


that 


ufacturing departments 
broad 

the fact 
tivity 


stems fromm 
a staff ac- 


the 


engineering is 


and exists solely for purpose 
of aiding manutacturing operations 
Another 
and assist in 
line ot 
iddition of new products, modification 
of old, This 
work divorced trom dealing 
with 


responsibility is to advise 


alteration of the com 


pany 8 products. This includes 


ind possibly elimination 
cannot be 


process design and development 


nece iry to 


find an economical 


way to make an item Another respon 


sibility is to procure 
the 


a real problem because of the 


ind develop com 


petent men for engineering group 
rhis is 
shortage of enginee 

De 
\ good train 
the latter 
kind of 


appraisal system, whether 


Hiring engineers is one thing 
veloping them is another 
ing lor 


program 1s needed 


Equally important is some 
guidance or 
it is merit yearly 


ratings interviews or 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT 


something else. Every who 


works 


know 


person 


for sorneone else deserves to 


how he is doing. For too long, 
engineers have been expected to thrive 
on professional status 
Another portion of development pro 
gram would include attendance at | 
meetings 
books 


plants 


going to conferences, reading 


ind magazines, and visiting 


These tend to stimulate thought 
and 


give to de 


A final responsibility is for the | 


engineers opportunily 
velop 
chief engineer to reserve enough of his 
think the 
department and of 


future of 


own time to about future: | 

| 
the 
design 


This re- | 


future of his 


company s 
wor k 


ponsibility 


products 


and future of his men. 
overlooked but a 
ifford 


1 depends on his per 


often 1s 


chief engineer cant such an 
ittihude too mu 


formance 


at the ASME 


November 


v v v 


annual meet 


1956 











cy, 


These are typical of the many 
piece parts being balanced on 
the low cost, high production 





BALANCING 
MACHINES 


with 
Speed Button 
Control 


Send your piece parts for sample 
balancing of drawings for recom- 
mendations by Taylor engineers. 


TAYLOR DYNAMOMETER 
and MACHINE COMPANY 


DYNAMOMETERS @ BALANCING MACHINES 
DRILLING MACHINES 


Gilt River Parkway. Deot. TE Milwaukee 1. Wh 
INTERNATIONAL DIVISION—OUMMANN WORLD 
TRADE CO.. Milwaukee 6. Wisconsin, U.B.A 


INDICATE A-2-218-2 
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be POP PIETY eter? 


Labor’s Stake in Manufac- 
turing Improvements 


By Robert kK. Lehman 


Pittsburgh Steel Products Div. 
Pittsburgh Steel Co. 
Pittsburgh, Pa. 


Management and labor share the re 


sponsibility for increasing efhiciency ot 
slay mn 


management to 


operations 
for its own sake 


business and labor to 


help the company stay in business. Ex 


that production must be in 


Ww) 
demands by 
this prediction are two important tore 
One that must 
spent on material Phe 
that employment will continue 


perts say 


to meet consumer! 


Hand-in-hand 


percent 
1966 


creased 
with 


casts is more money 


be 


other is 


handling 


to rise 
lo gain benefits offered by improved 
handling, the full 


clear the 


material meaning 


be 


average 


to 
improvement 


made 
worker. After 

ing use of material handling equipment 
management 


must 


an involy 


nas been proposed and 
has okayed it, the job is still unfinished 
It is necessary to explain to the worker 


what the new equipment means, why it 
is being introduced and why it is not 


his job He in 


it will take men to operate 


i threat to must be 


tormed that 


Oot 


ENGINEE ane 


| 


Hurr 
a fe 


i} 


has 
See 


arawthi fii 


it. Hoskin 


‘9 
oul 


you 


bugs in 


can el them 
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you 


the new equipment usually at a higher 
classification 
Another important fact to the worker 
which is usually overlooked, is that 2 
all industrial accidents are 
traced to men who handle materials 
manually. When machines do the lift- 
ing, pulling and moving, the chances 
of accidents are greatly reduced. 
lo sell suggestions on improvements 
first how the 


pay 


percent ol 


to show 


management, 


will get a return on its in 


vestment. After lining up the pros and 
cons of cost outline which method will 
If the proper figures 


company 


do the job better 
back up the proposal, chances are that 


management will see things that way 


From a talk given before the National Metal 
Trades Assen. Material Handling Clinic, the 
Material Handling Institute In Pittsburgh 
Pa., October, 1956 
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Automation and the 
Product Engineer 
By A. E. W. Johnson 


Vice President—Engineering 
International Harvester Co. 
Chicago, Il. 

From an engineering standpoint, In 
ternational Harvester has three object 
ives; to provide products of maximum 
utility and value to our customers in re 
lation to a sales price yielding a profit 
to maintain and enhance our company's 
competitive position through advanced 
engineering design, and to achieve maxi 
mum economy in manufacturing by de 
velopment of products within the limits 


of financial and commercial require 
ments. 
An essential factor 


of these objectives is the product engi 


in the fulfillment 





(Standard and Special) 


Subland Reamer 


Subland Drill 9 


SUBLAND TOOLS- 


TROIT 
rOOL 








To produce more work in less 
time and at reduced costs, mod- 
ern production methods often 
require multi-diameter tools that 
perform a combination of opera- 
tions with each pass—drill-coun- 
terbore, drill-ream, drill-chamfer, 
etc. Your best bet for accomplish- 
ing these objectives are subland 
cutting tools, precision produced by 
Detroit Reamer & Tool Company. 


A leading participant in the original 
development of subland tools more 
than 25 years ago, Detroit Reamer & 
Tool Company has been a major manu 
facturer of such tools ever since. Thus, 
our engineering experience combined 
with modern manufacturing facilities as- 
sure that you receive the finest quality 
subland cutting tools. 


REAMER 
COMPANY 





» | eget bee 


COMPANY 


FOR FURTHER 





INFORMATION 


780 W. MAPLE RD. «+ P.O. BOX 174 + BIRMINGHAM, MICH, 


USE READER SERVICE CARD 


INDICATE 4.2.219 
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he manulacturing 
ed il he is to tran 
wae fully into a com 
product, It is general 
tive odut design ade 
Tih tools and 


imulacturing 


Design for Automation 


ind pro 


there 


development 
tool equipment ind other 


inulacturing tes hinge 


tolerances through 
gage ind cor 
trols that will olten permit designs 
either impractical or impossible in the 
past. Moreover, automatically controlled 
quipment minimizes the build-up of tol 
erances and will, in many instances 
ivoid the need for selective assembly 
lo achieve the maximum benefit from 
these techniques, our engineers must 
cle 
fully informed 


ibility ind 


ign toward their use They must be 
regarding both avail 
economur idvantages ol 
iulomated equipment Obviously, engi 
neering and manulacturing must main 
tain the closest liaison in the various 
tages of product development to make 
certain that the engineering design will 
be adaptable to planned manufacturing 
ind tooling methods 

In addition to specific design require 
ments, adequate production and stability 
ol ade " ire important considerations 


to the successtul and economic use of 


enginee! becomes met challenging 
Engineering design and testing must be 
nalyzed and evaluated as never betore, 
both from the standpoint of ultimate 
customer use and profit objectives, if 
our engineering objectives are to be 
achieved 

From a paper delivered at the 1956 Interna 
tional Harvester Co. technical conference Prog 
ress Through Automation The International 
Harvester Co., 5225 8S. Western Blvd., Chicago 
iil 
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New Materials Make Up 
Plastic Sandwich 
Construction 


By G. D. Miller 
and 
H. J. Waite 


Plastics Technical Service Dept. 


ential that advan sutomatior The extent to which these Dow Chemical Co. 


Midland, Mich. 


sutomation be considere :dvanced manufacturing techniques may 
vineering be employed will depend largely upon 


the production rate and life expectancy Ihe need for stronger lightweight 
of the products in question. Thus, a materials has resulted in sandwich con 


sales analysis are 


to the intelligent 


curate forecasting and struction. In this design, existing mate 
ential prerequisites rials are incorporated into a component 
election of automated equipment 


having relatively high strength and 


In this era of scientific and technologi weight 
design In the 


struction is a_ three ply 


il progress the work of the truest sense 


sandwich con 
laminate in 


i different 





which the core material 


from the facing material in composi 


sO 


TRACER-GUIDED DRILLING | iaaeiiaanelae 


every component func 
100 HOLES P.M. density cre in pane it tail 
and position relatively thin high-density 

WITH NEW HERMES Engravo 


facings so that the major applied loads 
are borne by these facings 
During the past 10 or 15 years, chem 
ical technology has developed various 
plastic materials which lend themselves 


particularly well to the high-strength 


: 
lightweight requirements of panel con 
. struction. Plastics finding application in 
‘ U panel components are as follows 
-) (ore ‘ 
—_s 
2 
’ 


Printed circuit plates 
now accurately drilled ' 
by unskilled labor from 
enlarged template by 
air activated feed 
foamed thermoset and thermoplas 


ic materials include polystyrene, cellu 


ye acetate, phenolic di-lsocvanate 
Ps polyester and silicone 

laminates of polyester, epoxy 
phenolic, melamine and urea with glass 


fiber paper and cotton duck 


i rein 


forcing 
Adhesive—both thermoset and therm« 
plastic materials In parti ilar, the 


thermosets find much use ir 


ce lo« 
ttalog H-B-11 structural 
lescribing pneumat 


panels These include phenolics, resor 


. inols, epoxies and urea formaldehydes 
i Combinations of these plastic mate 
ae rials with each other and with nonplas 


e@e-er hermes ENGRAVING MACHINE CORP te rg ee the engineer 
considerable fle ) y 1 pane cor 
13-19 University Place, New York 3, N.Y — aan in panel . 


struction 


ittachment 


Panels with particular char 
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mercial, industrial and military capac 


ities are being made. As cesign knowl 


edge increases and choice of materials 


becomes even greater the tremendous 


potential in these fields will be realized 


at the 1957 
the Society 
Putnan 


From a@ paper given St. Louis tech 
f Plastics Engi 


Ave Greenwich 


cal conference f 
neers, Inc 14 «&E 
Conr 


v v v 


Manufacturing Must Have 
A Voice in Materials 
Specifications 

By Joseph Gurski 


Assistant Manager 
Manufacturing Research 
Ford Motor Co. 
Dearborn, Mich. 


Manufactur ing 


freedom in 


have all 


selection of 


must 
the 


possi 
mate 
and processes the end 


the 


Responsibility for 


s long as 
a mga 


requirements of product are 


the 


met 
achieving most 


efheient utilization of materials lies in 


the two broad areas of product eng! 


Product 
concerned with 
so that the will 
required job. Manufacturing is 
the 


neering and manutacturing 


engineering is vitally 
idequate de igns 


do the 


part 


concerned with 


processing and the 
possibilities of standardization to reduce 
costs 


As result of 


tion in 


the growing complica 


part and = the 


importance 


pl iced on processing with automa 


tion and complex machines, the prob 


m of planning and timing 


For 


were placed for some parts 


assumes 
reater importance example at 
Ford, orders 
tor the "55 model] i 
ihead of 


Obviously. it is 


? 


much as 23 months 


introduction 


necessary to release 


designs considerably shead of produc 


tion deadlines Further they 


must be 
correct in all respects and require little 
life of the 


that the 


change or deviation during 
model It is tor this 
election of m 


must be 


iterials and processes 


such as to allow manufacturing 
departments all possible freedom. One 
tell the 
wanted in the finished item and tell him 
iob too If 


on telling him how to do 


at he 


innot 


manufacturer what ji 


how to do the one insist 
the 
the 
the 


job one 
ready to accept 
Obviously 
specify the de 


id permit 


results of 


process best 


proce 
is to sired attributes 
manufacturing latitude in 
iterials and 


If one 


processin , 


over specifies, then one 


that 


pays 


propertic yield no benefit as 


far end product Tt 


concerned. Improper 


in result in unnecessary 


February 1957 





Repi sentative 


when comparison 


is made 


y } rin tpal cues 


For fast, accurate measurements, 
Ames Dial Comparators are the 
choice of quality control men every- 
where. You get definite, impersonal 
readings directly from the dial. 
There's no guesswork or figuring. 

Special comparators are available 


for 


such as rubber, paper, et and for 


measuring resilient materials 
measuring non-yiclding materials 
such as sheet metal, glass and plastic. 


Write for complete details. 


6)B.C. AMES CO 


% 


MANUFACTURERS OF 


FOR 


RTHER 


MICROMETER 


NFORMATION 


DIAI 


30 Ames Street, Waltham 


GAUGES * MICROMETER DIAI 


READER SERVICE CARD NDICATE A 
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of dollars 


olving a 
ie ation was 
bar tock By 

in tte piston 

pec was remo ed M ignetiu 
peciied and the ordering 
d OOO inel \ 
Ni taken that urface im 


would be machined off and 


ived annually 


light cal 


Materials Specs Cut Costs 


The field of cost reduction is fertile 
It is costly to pay for requirements 
which add nothing to the end product 
loday more than ever before a manu 
facturer must be a dollar metallurgist 


In flat metals specifing a thickness 


by gage alone 


would be i constant 
source of confusion so that it has been 
necessary to specify decimal thickness 


Accord 


American standard be 


in addition to gage number 
ingly, when the 


came available it was felt to be a de 





Three WALKER electro-magnetic chucks mounted on milling 
machine, making possible profile milling three propeller blades 
in one operation. 


WALKER engineers and makes chucks for unusual applications 
as well as standard holding devices for irons and steels, non- 
ferrous metals and non-metallic materials. 


Whatever your holding problem the originators of the 
magnetic chuck will solve it for you. 


o.s. WALKER Co.iInc. 


WORCESTER 6, 


MASSACHUSETTS 


Original Designers and Guttders of Magnetic Chucks 


IN CANADA—UPTON BRADEEN & JAMES, LTD 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A.2-222 





sirable step to a adopt it. Many ac- 
tivities of the company have benefited 
from this simplification 

Efficient utilization of materials has 
many facets. Individuals responsible 
for effecting such programs must con- 
sider the whole picture in their efforts 
lendency in engineering is to operate 
in familiar areas and copy those speci 
fications that have been in existence for 
some time. The tendency in manufactur 
ing is to subordinate material savings if 
such materials require more attention 
be given'to processing. In both cases 
however, savings can be effected at Littl 
risk Advantages of standardization 
and simplification are so obvious that 


While the 


execution of such a program is difficult 


there is no room for de bate 


no company can afford to neglect this 


opportunity for saving 


From a paper presented at the 7th National Cor 

n Standards, American Standards Ass 

Inc 70 East 45 Street, New York 1 
October, 1956 
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New Developments in 
Plastic Tooling 


By J. W. Donnell 


Professor of Chemical Engineering 
Michigan State University 
East Lansing, Mich. 
Im proveme nis are coming 
plastic and tooling fields. Five of the 
include a 


most recent developments 


satisfactory resilient plastic die mate 
rial, plastic mastic with a new method 
of application, high temperature plastic 
molds plastic spray gui ind plastic 
dispenser 

While resilient dies have been in use 
experimentally for a year or so, im 
provements have now eliminated many 
of the early disadvantages 

What are the chemical conditions 
resilient plastic dies must fulfill? First 
the material must not exhibit cold flow 
Second, the plastic shall not age hard 
en. Third, excessive heat heads must 
not be exhibited during curing loo 
high heat head will cause excessive 
crack 
Shock 


requirements must also be met Ar 


shrinkage and in some Cases 


when applied to metal cores 


important test is that of good adhesion 
In many cases shock requirements de 
mand change of hardness from 90-95 
shore A to 30 to 40 shore 

Resilient dies have passed these tests 
and are now in actual use in industry 
Most of the applic ations noted are fron 
the aircraft industry. Where an exces 
sively large number of parts are not re 
quired this ty pe of die makes an ideal 
tool since no allowance for metal thick 
ness need be made This permits a 


plastic casting for the female to be 
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jade direct from the model and the 
iale direct from the female 

Since many glass cloth resin parts 
ire being used in both automotive and 
sircraft industries, demand has beer 
heavy for heated stamping dies of plas 
tic as an economy measure. Dies used 
for such plastic glass cloth parts as 
fender crowns or wing sections do not 
require heavy pressure but must be 
able to stand temperatures in the neigh 
borhood of 300 F 

By including large amounts of metal 
lic filler like granular aluminum, to the 
extent of twice that of resin content 
some ten-fold increase in heat conduc 
tivity can be obtained. Several meth 
ods have been devised to apply heat by 
electrical asbestos or glass cloth tape 
imbedded in the plastic; by hot oil or 
steam coils in the mold; or by setting 
molds directly on hot platens. The 
third has proved most satisfactory 

Another development gaining consid 
erable attention is that of a plasterlike 
epoxy hardener system that can be 
troweled on or between metal templates 
much in the fashion of ordinary wall 
plaster. Recently a spray gun mech 
inism has been developed to spray on 
such materials either for thin films or 
laminating processes This involves 
many problems but has reached the 
stage ol practi ility 

As a companion piece to this spray 
ipparatus, a dispensing unit is in 
process of completion that will allow 
withdrawal of any quantity of liquid 
mixed hardener and resin at the will of 
the operator. Final development stages 
of this mechanism are now being passed 
ind the blender should be available 
shortly 

m @ presentation at the University of Wis 


nsin, Tool Engineering Institute, September 
156, Madison, Wis 
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Improving Welding Shop 
Management 


By Joseph L. Fortunato 


Alloy Fabricators 
Perth Amboy, N. J. 


With greater precision requirements 
nanufacturers have become increasing 
y aware of the necessity of maintaining 
close contro! of materials and workman 
ship. Production supervision must be 
kept abreast of changing methods and 
processes being developed to produce 
high quality welding. Procedures to 
secure this result in fabrication and 


elding should be established utilizing 


February 1957 


good shop management practice 

First a clear understanding of prob 
lems involved is necessary. This can be 
accomplished by production planning 


meetings with shop supervision. The 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT 


fabrication 
methods, welding procedures and inter 


meetings would discuss 
pretation of specifications and drawings 

Proper identification of materials, in 
cluding base metals and welding ele 
trodes, is essential particularly in a 
welding shop where a variety of alloys 


are used. Qualification of welders, use 


of proper welding techniques and selec 
tion of equipment are all important fac 
tors contributing to quality results. Use 
of automatic welding equipment further 
reduces the margin of human error 
Liquid type penetrant examination 
visual inspection, test plates, radiog 
raphy, hydrostatic and mass spectrom- 
eter testing roundout basic procedures 
for maintaining proper control 
Standard procedures tie in all as 
pects of the welding operation from ini 
tial preparation to final assembly. Con 
trol of these various operations not only 
produce consistently high quality work 
manship but also increase shop eff 
ciency for repetitive operations 
From a paper given at the 1956 Nations! Fall 


Meeting of the American Welding Society, 33 
W. 39th &., N. ¥. 18, N. ¥ 
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There is a difference 
in end mills... 
MELIN end mills! 
Proof of this 

is evident in the 
continued increase 

in MELIN popularity. 
The growth in 

MELIN tool acceptance 
was by no means an 
accident 

..» The secret 

is in CONSISTENT 
QUALITY, This 
standard of Quality 
assures you better 
performance... 
longer lasting 
performance... 
CONTINUOUSLY... 
from one shipment to 
another. 

Next time you order 
end mills... 
specify the finest... 





specify MELIN. 








a i 


Ne mm 


Representatives in principal cities. 





~ 


MANUFACTURED IN 
TWO, THREE AND FOUR 
FLUTE TYPES. 


MELIN TOOL 


COMPANY, INC. 


B372 West 140th Street 
Cleveland 11, Obie 
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Chief of Engineers say: tech digests 


“Heap big saving on die cost with Appraising Simplified 


Drafting 
" CUTTERS!!! | cers 
ae 
Assistant Dean 
University of Detroit 
College of Engineering 


Detroit, Mich. 


Simplified practices which have been 
proposed for industry use do not and 
cannot relieve the shortage of compe 
tent draftsmen. Different requirements 
in training engineering personnel may 
further complicate the present situa 
tion. If a product is in early stages of 
development and engineering offices 
and shops are close, simplified drafting 
can make a phenomenal contribution to 
the engineering effort 

Once a product has been through ini 
tial stages of design, drawings should 
he made according to American stand 
ird practices. The experience of many 
companies which can be cited, indi 
cates that attempts at oversimplification 
merely result in confusion and wasted 
effort. The best practices of simplifiea 
tion are being adopted by the various 
drafting and standardization groups of 


engineering societies 


Conflict with Engineering 
Education 


Engineering education is changing 
rapidly, as a result of the impetus of 
science and research in industrial econ 
omy. Consequently, fewer and fewer 
engineering students and graduates are 
beginning their careers in the drafting 
room, thereby contributing to the short 
age of draftsmen. Simplified drafting 
does not and cannot relieve this situa 
tion. Industry must assume the respon 
sibility of training its own competent 
draftsmen. For its own sake, it must 
give draftsmen training which can be 

Smoxe out facts—plain to see used regardless of his place of employ 
that Chief makes sense! T-J Cutters plenty rugged. Raise ment 
um feed. Reduce um die cost. Follow trail of many tribes— rhe conclusions are evident. Simpli 
use T-J for tough die sinking milling. Chief knows you fied drafting technique may be profit 
will like! Sign treaty now for T-J Cutters. Good medicine ible if used locally, but cannot be tol 
for high production, lower costs! erated where communication involves a 


li ire be ot ee le or Se Di ated 
Yes. T-J makes the kind of he-man Cutters you need. arge number peop para 


Designed for speed, accuracy and long life’. . . less 
breakage more work between grinds! Made from 
an extremely high grade steel properly machined ... 
scientifically heat-treated and accurately ground. Wide 
range of styles and sizes. Send smoke signal or write for Bete on od ~ 0 adage 
new catalog No. 1055. The Tomkins-Johnson Co., 7 igineers i ~ . 

Jackson, Mich the new concepts of simplification have 


locations. The competent draftsmen has 
become a specialist whose knowledge is 
no longer limited to the delineation of 
drawing but he is required to know 


technology which formerly was the 


not been adopted by industry or by 
authorized standardizing agencies 
From a presentation at the Drafting Institute of 


ity of Wisconsir Madisor Wiscor 
r 9 


be 195¢ 


mores CUTTER 


TOMKINS-JOHNSON 


a 





the Univers 
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Passes Stiff Production Test 
with NO BAD MARKS |! 





© A POTTER & JOHNSTON 6GDRE-40 AUTOMATIC ... does the 


iob quickly, economically 
© P&J-ENGINEERED TOOLING 


NO RETURN TOOL MARKS. 


Job Facts: A SINGLE, FULLY-AUTOMATIC CYCLE 
THE PART: Cast iron tub bottom. 


fine finishes with 


REQUIRED: 26 separate roughing and precision 
finish cuts including: 2 critical surfaces to be ma- 
chined without return tool marks .. . and 8 holes 
on a diameter to be drilled and countersunk 
MACHINING: Finished in just 82 minutes per 
piece floor-to-floor time! Use of relieving 
slide tools eliminated return tool marks; a P&J 
Multiple Spindle Drill Head handled all 8 holes 
simultaneously; no need for a secondary opera 
tion; extensive use of standard, basic tools 
throughout the entire setup kept tooling costs 


to an absolute minimum. ¢ 


HEAVY LINES INDICATE MACHINED SURFACES 











Several factors — the number and complexity of ity, increase output and cut costs on your toughest 
the cuts involved, the high accuracy and fine fin jobs. Send now for complete information on the 
ishes required, and the speed with which these 6DRE-40 and the other Automatics in the com 
pieces are produced ... make this an unusually plete P&J line. Write to us direct . . . or phone 
interesting job. But remember, performance like the Pratt & Whitney Branch Office near you for 
this is the rule — not the exception — when you’ a Direct-Factory Representative to discuss your 
team a Potter & Johnston Automatic Chucking requirements. Potter & Johnston Company, Paw- 
Turret Lathe with P&J Tooling. Here is a win tucket, Rhode Island (Subsidiary of Pratt & 
ning combination that can help you improve qual Whitney Company, Inc.) 


POTTER & JOHNSTON 


Precision Production Tooling for more than Fifty Years 


AUTOMATIC TURRET LATHES © NEWARK GEAR CUTTERS 
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LEPEL HIGH FREQU 


. ‘ vv 


HIGH FREQUENCY 


The Lepel line of induction heat- 


TANT Te 


ing units represents the mest advanced 
thought in the field of electronics as well as 


the mest practical and efficient source of heat yet 


developed for industrial heating. With a background of half 

a century of electrical and metallurgical experience, the name Lepel 

has become the symbol for quality in induction heating equipment 
embodying the wighest standards of engineering achievement, dependable 


low cost operation and safety. 


if you are interested in the application of induction heating yeu are invited 
to send samples of the work with specifications of the operations to be 
performed. Our engineers will process these samples and return the com- 
pleted jeb with full data and recommendations without any cost or obligation. 


TYPICAL INDUCTION HEATING APPLICATIONS 


The simulttoneous soldering of a 
grovp of components within one 
load coil is an ideo! application 
for induction heating. The assem 
blies consist of mounting studs and 
tubes inserted into a machined 
part together with preformed sold 
er tings. The heating is done so 
rapidly thet there is practicolly 
no scaling o” discoloration. 


A Lepel installation at Federal Tele 
phene and Radio Co. shown sold 
ering transformer terminals. A pre 
cision operation made so simple thot 
even unskilled operators can achieve 
excellent results on a production 
basis. 


< 


Electronic Tube Generators—1 KW; 244KW; 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW; 75 KW; 100 KW. 


Spark Gap Converters 2 KW; 4 KW; 7% KW; 15 KW; 30 KW. 


WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated peges packed 


oo | ~~ 


Cr] 


with valuable information. 


All Lepel equipment is certified 
to comply with the requirements 
of the Federal Communicotions 
Commission. 


ENCY LABORATORIES, INC. 


sEW Y ~ © 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-226 
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SRA UG TEN RUMEN IN lt ecu 


Contour Machining 
Requirements in Aircraft 
Production 


By Charles Morlath 


Industrial Engineer 
North American Aviation, Inc. 
Los Angeles, Calif. 


Future tracer equipment should in 
corporate possibilities of integrating it 
with tape-control equipment. Also it is 
desirable to eliminate mechanical feed 
back for some applications and at the 
same time increase duplicating accu 
racy to conform with aircraft engineers 
increasing demands. 

For most pocket work in aircraft in 
dustries there are various rise-and-fal] 
sections in the form of bosses for attach 
fittings. Therefore, electronic hydraulic 
tracer must be capable of operating on 
the pencil type principle 

One university is working on an ele 
tronic wave control stylus. This system 
should have capabilities of sensing 
changing motions before initially en 
countering them so the input signal 
could control the linear tra ing rates 
proportioned to its tracing tolerance 
ability. 

This system may have possibilities of 
meeting requirements for automatically 
tracing a complete pocket of a part, 
including rise-and-fall motions. The 
next forward step will be development 
of a package tape-control system to per 
form the functions of cams, templates 
or patterns. The particular require 
ments of this unit would be that the 
tape must be able to program the ma 
chine to eject its previously used cutter 
into a cutter file mounted on the ma- 
chine, and select a new cutter from the 
file for its next operation. The machine 
should automatically adjust its depth 
motion to correspond to the new cutter 
in relation to its required depth in the 
work. This adjustment can be located 
from the work-holding fixture. The ma- 
chine should automatically adjust plan 
er movements to correspond to the new 
cutter diameter in relation to internal 
or external periphery operation. This 
setting can be readjusted from location 
points on the work-holding fixture 
From « paper given at the 1956 Contour Me 


chining Conference, sponsored by Tru-Trace 


Corp., Loe Angeles, Calif 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 
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A typical problem solved by 
Behr-Manning ‘'Abrasive Tech” methods 








Cutting the cost of finishing 77% is typical of results that can be achieved in “Abrasive Tech” Meth 


ods Rooms. In this case, the manufacturer uses an Openkote Garnet Cloth 100-J belt, with a formed serrated 


rubber contact wheel, to sand this golf-club head and neck. The same type of belt is then used with a harder du 


rometer, 8-in. wheel to remove scratches from the aluminum sole plate and polish it. Finishing costs have dived from 
4\% cents per head to 1 cent. Maybe your production can benefit similarly from Behr-Manning technical service. 


Very often a Behr-Manning methods engineer can provide a helping hand with different 
finishing problems. Just call the nearest Behr-Manning office for a date. There are 17 
well-equipped “Abrasive Tech” Methods Rooms, available for problem-solving, or hebping 
finishers brush up on new techniques: Atlanta, Boston, Buffalo, Chicago, Cincinnati, 


Cleveland, Detroit, Grand Rapids, High Point, Indianapolis, Los Angeles, Teterboro, 
Camden, San Francisco, Seattle, St. Louis, and Brantford, Canada. Main office and plant: 
Troy, N. Y. For Export: Norton Behr-Manning Overseas, Inc., New Rochelle, N. Y., U.S.A. 


BEHR-MANNING CoO. 


A OIVISION OF MORTON COMPANY NORTON 
aee ve 


BEHR-MAWNNING PROOUCTS: Coated Abrasives « Sharpening Stones « Behr-cat Tapes 


NORTON PRODUCTS: Abrasives « Grinding Whee « Grinding Machines « Refractories 








Complete hydraulic service... 
from one dependable source... 


—— s+ 
— 


FREE APPLICATION ENGINEERING by experienced 
hydraulics specialists to improve your circuits. 


JOB DEMONSTRATIONS to prove how your operations 
can be made more efficient with the new hydraulic 
developments. 


OVER-THE-COUNTER SALES from local stock to give 
you immediate delivery of hydraulic pumps, motors 
and controls. 


Bebinol re Mamd Dewan .. » With its regional 
warehouses and branch offices, Denison’s factory service DEN ISON 


is NOW as near as your telephone. Specialists in hydraulics 
dnOllics 


are immediately available to help you build a better 


REGIONAL FACTORY SERVICE includes complete mainte- 
nance facilities for building, testing, repairing equipment. 


product, build it for lower cost. 
Regional Warehouses in Chicago, Houston, Los Angeles, 
Clark, New Jersey. Branches in every principal city. 
Ls 
DENISON ENGINEERING DIVISION : 
ee i HYDRAULIC PRESSES « PUMPS 
ce ee ee MOTORS » CONTROLS 


1182 Dublin Road . Columbus 16, Ohio 
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NORTON PROUUCTI S&S! ABresives oo SFINGIng wnesis « VIinging meenines « Nerregtivrivs _ 





always 
A JUMP AHEAD 


for dependable accuracy, 
stability and economy 


Bovar-Schultz 6 x 18 Surface 
Grinders are known throughout the 
world for their exceptional capacity to 
produce the kind of work demanded 


in this era of extreme precision. 


W rite, wire or tele phone 
today for com plete de- 
scriptive literature. 





BOYAR-SCHULTZ 
CORPORATION 
2004 South 25th Ave., Dept. C-N, Broadview, Ill 





as | © PRECISION SPINDLE; 10 SPEEDS, 
b 80-5600 R.P.M. STANDARD 


@ DESIGNED AND BUILT TO PRO- 
VIDE SUSTAINED ACCURACY 


@ LONGITUDINAL FEED, 22 INCHES 
@ SADDLE LENGTH, 24 INCHES 
@ CROSS FEED, 10'4 INCHES 


@ VERTICAL FEED OF KNEE, 15% 
INCHES 


@ SPINDLE FEED, 4 INCHES 


® 2700 
LBS. NET 


© 2 H.-P. 
SPINDLE 
For... MOTOR 


Milling, boring, duplicating in tool rooms, model 
shops, pattern shops, production lines, general 
machine shops, experimental laboratories, ma- 
chine shops, schools — wherever high-speed verti- 
cal milling is done. 


Also available... 


Infinitely variable spindle feed from 4 inch to 8 
inches per minute. 


Infinitely variable table feed (longitudinal) in 4 
ranges: from '% inch to 60 inches per minute. 


Ask for special bulletin, No. 2699, on new Gorton 

Mastermil and for general catalog, 2602 -1655, . 
‘ buy 

covering the entire Gorton line. Neral p 

“Malyy 

/ 900 


ha 


: ° re, 
ceorce GOR7TONmacuine co. ™ 


“=a 


2602 RACINE ST. RACINE. WISCONSIN 


Tracer-Controlled Pantographs, Duplicators standard and special ... Horizontal and 
eeGe 8909 Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories 
A 8732-1P 
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the majority of all 
U. S. auto bodies are 
made with dies using 





OK | aluminum bronze 


wear plates 





Here’s why: You can save approximately 40% under 
the cost of expensive solid bronze wear plates . 

and you receive completely finished wear plates, 
available from stock, ground to + .0005 parallel and 
flat. By a unique cladding process, long wearing 
aluminum bronze is bonded to a steel base, easily 
machinable for fitting to dies. Drilling or counterboring 
can be done through bronze surface if required. Wher- 
ever your die has a sliding or cam action, OK alumi 
num bronze wear plates, because of their great wear 


ing qualities, assure longer die life 


Photo at right shows OK aluminum bronze wear 
plates in a body die at one of the world’s largest auto- 
motive plants. Complete information is in our new 


OK Catalog. For your free copy, write Dept 
THE OHIO KNIFE CO. 


CINCINNATI 23, OHIO 


SLITTER KNIVES e SHEAR BLADES ee BRONZE WAYS e WORK-REST BLADES e« CUT-OFF BLADES 
e SCRAP CHOPPERS « HARDENED SPACERS « BALL RACES ¢ HARDENED WAYS « WEAR STRIPS «© GIBS 
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List Price® 








*$18.50 is the lise price 
for the 14” port size and 
$19.50 for the %” less 


usual quantity discounts 


250P.S.1. 


4-WAY VALVES 
for Air and Cost-Minded 


TOOLING and PRODUCTION MEN 


Important Low initial cost 1 All 


components are 
>avings 


Need no oilers and ' corrosion resistant 
' 
hiiters (time a 


material SAVING 


Wear compensating 
Shear-Seal design 


No production delay Lapped metal to metal 
Maintenance (rare caling members 
needed without 


listurbing plumbing 


Not Critical 


scoring or binding Flow is through “Shear 
to Dirt 


‘i 
(As with spool or Seals.” 
‘ j | 
pet desizns scaling surfaces remait 
, POPE re ) ; fa main 
» In constant intimate 
' contact 


» Maintained through 
' lapping action of each 
, Operation 


No Cree} ing | Leakproof closure 
Cylinders (No internal port 
to port leakage.) 


Ask for bulletin A-5. 


Foot operated models with or 
without spring return to reverse 
or to center are $24.50 list for 
the 44” and $25.50 for the + 
valve less quantity discounts 


Ss 


Sm 


BARKSDALE VALVES 


$125 Alcoa Avenue, los Angeles 58, California 
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new SCHERR 


TOOLMAKERS MICROSCOPE 


WITH INTERCHANGEABLE 
DIAL TEMPLETS AND OCULARS 


Thread Templets 

for U.S. National 

Thread Profiles- 
6-80 Pitch. 

Radii Templets, ete. 


‘ 


LARGE 
MICROMETER 
DRUMS READ 

DIRECTLY IN .0001” 


Measuring Range 
2” x 1-1/2" 
and other sizes 


A moderately 
priced 
PRECISION 
MEASURING 


for Toolroom 
ond Inspection | 
WRITE FOR CATALOG—Code YGII9 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 
200-TE LAFAYETTE STREET . NEW YORK 12, N. Y. 
USE READER SERVICE CARD: INDICATE A-2-232-2 
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Measure 


Just as the basic plans for a de-luxe shopping center 
or a super highway depends on surveyor's instru- 


ments for “controlled measure” 


so does the precision of many important components 
depend on BATH GAGES for the “controlled 
measure’ and smooth performance of the finished 


product. 





When it comes to checking close tolerances in 
threaded and plain parts and holes — you can 
rely on Bath cylindrical plug or thread, ring and 
reversible gages for dependable inspection and 


long wear-life. 





When you buy Bath Gages 


* 


... you buy * controlled measure’ 


are 


a 
JOHN WRATH & CO, Inc. \/ 
28 Grafton St., Worcester, Masse” 


CYLINDRICAL AND THREAD GAGES - GROUND THREAD TAPS - INTERNAL OMETERS 


\ 
a 
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LOOK TO BECKETT 


ADVANCED DESIGN. 
LE 


ee 


AIR and HYDRAULIC 
DIRECTIONAL CONTROL VALVES 


A COMPLETE LINE—Solenoid, manifold, piloted, 
solenoid piloted, lever, cam roller, spring center, 
detent and combinations of these actuators are 
available for immediate delivery. All spool charac- 
teristics: 2 position, 3 position, float piston, open 
center, closed center, servo type, port exhausting 
center position—all carried in stock. 


~ © 


Fast operating — inexpen 


DIRECT SOLENOID-OPERATED sive. Available for prac 

VALVES tically every voltage, cur 
Available in 44%" to 4%” pipe rent, cycle and ambient 
ports. Built-in junction condition. All sizes fur 
box: heavy-duty, indus nished for 4%” to 1” pipe 
trial-type solenoids; mois ports for air and gas serv 
ture-tight covers ice only 


SOLENOID VALVE-PILOTED 


MANIFOLD VALVES (GASKET MOUNTED) 
All Hi-Cyclic Valve models—all actuators, all spool 
types—available with gasket-mounting for sub ~ 
piping. Designed for absolute minimum down-time 
for parte replacement 


Wel Mp Be 


MECHANICAL AND HAND-OPERATED VALVES 
Lever, cam roller, piloted and fingertip valves. All actu 
ators interchangeable and valves can be equipped 
with combinations of these actuators—as a cam 
valve may be pilot returned; or hand-lever 
valve may be cam roller returned, etc 
Furnished from 4%” to 1” pipe 
Write for com- 
plete valve catalog 
or detailed information 
on Hi-Cyclic Valves to meet 
yeur job requirements 


ports except fingertip valve, 
which is available to 44” 
pipe ports only 


DISTRIBUTORS IN MAJOR CITIES COAST-TO-COAST 


THE BECKETT-HARCUM COMPANY 


1097 WAYNE ROAD, WILMINGTON, OHIO 


USE READER SERVICE CARD, INDICATE A-2.234 
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MORE PERFECT 
TAPPING AND REAMING 


To attain the high degree of perfection 
necessary to insure the elimination of 
spoilage losses caused by imperfect set- 
ups in tapping and reaming is not a 
difficult matter if you use Ziegler Tool 
Holders 

This is because, with the Ziegler, inac- 
curacies in set-ups are automatically cor- 
rected—even though they amount to as 
much as 1/32” on the radius or 1 
the diameter 


16” on 


Equip your machines with Ziegler Hold- 
ers and see for yourself how they will 


help you avoid oversize and bell-mouthed 
holes 


PROMPT DELIVERY 
W. M. ZIEGLER TOOL COMPANY 


13574 AUBURN DETROIT 23, MICH 


‘Derve w FLOATING HOLDER 


fa TapS aad Reamers.. 











USE READER SERVICE CARD; INDICATE A-2-234-2 








Look into the complete, cost-cutting LOVEJOY line. 
Standard tools are in stock —to help you 
increase production, save time and money now! 


INSERTED-TOOTH 
MILLING CUTTERS 


Face, side, end, slotting and boring 
mills. 


H.S.S., CARBIDE, 

ALLOY BLADES 

Interchangeable in all Type “A” mill- 
ing cutters from 44" to 24” in 
diameter. 


NEW! SET-SCREW TYPE 

END MILLS 

And new Type “Z” slotting cutters 
provide maximum axial and radial 
adjustment. 


Boring Tools . Arbors . Flywheels 
Lovejoy Milling Cutter. Assembly Gage 


Special cutters are a Lovejoy specialty 


Write for new catalogs: No. 31 (Face Mills), 
No. 32 (Side Mills), No. 33 (Arbors). 


eS 
# 
IF 


131 MAIN ST., SPRINGFIELD, VERMONT 


LOVEJOY 


TOOL COMPANY, INC. 


SPaiInGrine 


Send for free 
SPEED & FEED 
CALCULATOR 


USE READER SERVICE CARD: INDICATE A-£-434-3 
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The ONLY Turret Lathe with 
a fully automatic thread-chasing cycle! 





Here is full turret lathe versatility and a 
threading attachment with a fully auto 
matic cycle —- all in one machine. Now you 
can be sure of concentricity of threading 
with other lathe work, all done in one 
chucking, with the time saving of the Auto 
Threader! Nowhere else in the world can 
this be found on a turret lathe 


This Auto-Threader will chase straight 


or taper threads or a combination 
internal or external, from the front of the 
machine. 

Concerning this J&L development, a 
customer writes: ““We are tripling produc- 
tion on many of our items.” 

Write for descriptive folder No. 5440. 
JONES & LAMSON MACHINE COMPANY, 
518 Clinton Street, Springfield, Vermont. 


JONES & LAMSON 
TURRET LATHES 


the man who needs a 


fal Dy maal-Celslial Miele mt | 


Thread & Form Geindere 


already paying for it 


1957 FOR FURTHER INFORMATION USE READER SERVICE CARD: INDICATE A-2235 
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Let ac ma eons 


«14 


Rinses 


Roll your own i, 


with a Monarch Mona-Matic! 


On THIS JOB, thread rollers 


mounted on the hydraulically 
operated rear slide perform a 
very precise thread rolling job 
during traverse return of the 
front carriage. If that’s not 
“no-cost time and 


strictly “no time,” it’s certainly 


who could possibly want more than that? 


The part is a fabricated trailer axle, about 80” long, 
identical spindle ends of which are turned and threaded 
There are three turned sections on each end with the 
end diameter threaded at the tag end of the cycle 

Because the axle is fabricated by butt welding the 
forged, rough turned spindle ends to a piece of seamless 
steel tubing, an interesting front carriage cycle is em 
ployed. During one of the three feed movements, the 
welding bead is removed by a tool on a hydraulically 


ke FOR FURTHER INFORMATION. USE READER 
-* , 


operated auxiliary slide mounted on the left hand end 
of the carriage 

And that’s only part of the Mona-Matic savings story! 
Customer used to turn on one machine, thread on an 
other with a die head. Now he does the whole job—-on 
one machine —faster than just the turning used to take. 
Remember that thread rolling (up to 114” diameter ) 
is an extra for some users—-only one of many that can 
be yours when you turn the Mona-Matic way. Let us 


figure a job for you...The Monarch Machine Tool Company, 


narch 


TURNING MACHINES 


—_ fO8 4 GOOO Tven fastens Tute 1O mOnNAECH 
‘Ong 


SERVICE CARD, INDICATE A-2-23 The Tool Engineer 
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These valves like tough jobs 


Discriminating engineers are finding that out. More and 
more of them are specifying Hannifin valves for every 
kind of directional air control—including the really 
tough jobs 

There are plenty of reasons why: Inspired simplicity 


of design. Fewer parts—and those easily and quickly 


replaceable. Ability to serve a wide range of applications 
with fewer valve models. And—above all —fast, smooth 
operation 

Your Hannifin man will gladly give you the whole 
story. We'll tell you where to get in touch with him 


after you examine the big Hannifin catalog 


AIR CONTROL 


HAN NIFIN 


VALVES 


For this complete catalog showing all the Hannifin directional air control valves, 
write to Hannifin Corporation, 519 South Wolf Road, Des Plaines, Illinois 


FOR FURTHER INFORMATION. USE READER 


SERVICE CARD: INDICATE A-2-237 





Why 


“B” Grade Gage Blocks 


Cannot Meet Today’s Needs... 


t.000008” 


not suitable for 
today's precision 
tolerance control 


““A’’ grade gage blocks 


for the price of ‘‘B’’ grade 


Guaranteed 


Here is Why: Consider .0001”, a common part toler- 
ance today. The checking gage must be accurate to 
000010" —equal to or better than the accuracy of many 
gage blocks in common use! For example, anew one 
inch gage block is acceptable as grade “B” if accurate 
to + .000011”, including observational errors. A single 
two-inch block could have a permissible error of 
& .000020", amounting to 20% of the .OOOL” tolerance 

Such inaccuracies may be greatly multiplied when a 
stack of blocks is used. For example, in checking a shaft 


~~ 

0206 1007 

” | ie 160 p+ 
i |} 190 


Neo ~T IN 


00 
oe 
‘ 





dimension of 2.4977 | OOOL") a minimum of five 
blocks from an 86 piece set would be required, Assum- 
ing the most favorable combination—one two-inch block 
and four others—the stack could vary plus or minus 
000064” (over a half-tenth). This is more than half the 
allowable tolerance of the part itself! If some of the 
individual blocks were plus and some minus, the total 


+,.000004" 
—-.000002” 


error would be less—but how much less? 

When dealing with critical tolerances, “B” grade 
blocks just aren't adequate. Contrast them with DoALI 
“A” Grade Blocks now available for the price of “B 
Grade. 

New DoALL “A” grade standards are plus .000004”, 
minus .000002” maximum error per inch of length. Sur- 
face finish is guaranteed 0 to 0.09 RMS microinches, 
permitting calibration to within tenths of a millionth of 
exact size. Here is working accuracy you can rely upon 

accuracy that eliminates need for calculating cali- 
brated sizes, prevents errors, saves time and money. Why 
have less? Get the facts about DoALL’s new gage block 
standards that meet today’s needs. Remember, DoALL 
offers “A” Grade Gage Blocks at “B” grade prices. 

Ask for Catalog—Call your local DoALL Store, or 
write 


tHE DOALL company 


Des Plaines, Illinois 


a 


SHOP SUPPLIES 


MACHINE TOOLS cocccccccccesee CUTTING TOOLS coccecceececces INSTRUMENTS cccccceccese IN STOCK 


FRIENDLY DoALL STORES IN 38 CITIES give you personalized service and local delivery from complete stocks 


2A8 FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-2-238 
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ow Jessop skill makes better saw steel 


ou 


» EXpexriceir 





STEEL COMPANY + WASHINGTON, PENNSYLVANIA 


OFFICES IN PRINCIPAL CITHS 
Jessop Steel of Canada Limited, Wallaceburg, Toronto 
Jessop Mee! International Corp., Chrysler Building, New York, New York 





THEN... = 


@ee « 
SSS 


16 °C RNITY = 


he U. S. Drill Head Company's first 
Fixed Center Drill Head was produced 
for Borg and Beck, of Chicago — a sub- 
sidiary of Borg-Warner. 


NO5S7 


The 50,000th Head was shipped. 


For men who know 
drill heads best, it’s Since 1915, when the U. S. Drill Head Co. built 


its first adjustable head, it has far surpassed all 


. 
always U. S. Drill Head other similar manufacturers because of its en- 
5 to ] gineering and production facilities 


Manufacturers of all types of adjustable, 
fixed center and individual lead screw 


tapping head 





THE UNITED STATES DRILL HEAD COMPANY 





BURNS STREET «+ CINCINNATI 4, OHIO 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-24 The Tool Engineer 

















Jessop Steet International Corp., Chrysler Building, New York, New York 


new 


electro-ground 


carbide 
end mills 
manufactured 


by ELGIN 


Eigin GOLDEN CIRCLE Carbide End Millis . .. solid carbide, of 
course, for the toughest jobs. But most important, Elgin Golden Circle End Mills 
are ground by Elgin's new Electro-Grind process which completely eliminates 
dal -m-) de-lDar-we Lae mel etaleliale Metal-lol.¢-Mor-10l-1-16 Mm o)\Merolal']-1ah (lelar-lManl-idalelel-@m) (omer: ale mols 
oralis) ol-1¢MelMmil-Li-te Men} adlaleM-1elel-t Mor lOLt-1e Mol Mallelam(cluilel-1e- litle Mel lalile me lalalellile R 


Electro-Grind combined with the use of extra fine grit wheels gives the sharpest, 
smoothest cutting edges yet—your assurance of the highest quality tools ob- 
tainable, increased production, less frequent regrinding, greater accuracy. 


Write for new catalog showing complete line of solid carbide end mills, drills, 
reamers and burs—in stock for immediate delivery. 


Abrasives Division 
ee ELGIN NATIONAL WATCH COMPANY 


ELGIN, ILLINOIS 

















fot D> 4m 1 0. 


lalelar deolait-lme)olileot-lmm ile Mm clold-1. 


A precision machine for JIGLESS 
boring, facing, milling, and drilling 
work, in all planes. Built-in 360 
optical rotary table, 28%" x 32%” 
All spindle and table settings by 
optical microscopes. Infinitely variable 
hydraulic feeds. Mechanical spindle 
feeds with automatic depth stop 
#40 taper spindle-speeds infinitely 
variable to 1400 R.P.M. Special 
features eliminate effect of 

spindle overhang on accuracy 


DIX! 450 PRECISION 

OPTICAL CIRCULAR 

DIVIDING TABLE 

Direct readings of | sec 

(See insert picture above) rigidly 
mounted (not tilting) on built-in 

rotary table permits holding close 
tolerance relations between bores 

in all planes, including bores at 
compound angles. ALL IN ONE SET-UP 
All sides of the work piece except the 
mounting face machined in one set-up 





SEE THIS 
VERSATILE MACHINE 
IN OPERATION 


at our New York 

or Cleveland Show 
Rooms. Write for 
Complete descriptive 
literature and prices 
to Department 21. 
Catelegues on 
additional production 
equipment aise 
avellable on request. 





FOR FURTHER 








with 5 optical microscopes 


. 


VERSATILITY 


Optical settings for operations in all planes 
and compound angles . Equally suitable 
for tooling short-run or production work 


ae a 


ACCURACY 


Overall accuracy of .0002” 











5 OPTICAL MICROSCOPES 


* Guaranteed service by factory trained staff 
* Engineering staff available for consultation 
* Spare Parts in New York stock 

* Your operators trained 


DIX! 60 now in wide use in leading Aircraft and 
Manufacturing Plants throughout the United Stctes. 


Nomes ovailable upon request 


> Solols Mm lsalelela mile e 


A Division of Machinery Builders, Inc 


475 Grand Concourse, Bronx 51, N. ¥ 


Phone MOtt Haven 55-0900 


INFORMATION, USE READER SERVICE CARD; INDICATE A-2-242 The Tool Engineer 

















UL AY in toughne. A & it 
| . s : 


a war 
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NEW in grindin® = . 
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for more grinding — 


SIMONDS 


ABRASIVE CO. 


Borolon 


for resinoid bonded 
snagging wheels 


A big forward step to new efficiency in grinding steel mill billets 


and foundry castings. Note the smaller crystalline structure of DA 
Borolon within each abrasive cutting particle! This means inherent 
toughness to resist fracture during grinding stress . . . more and sharper 
cutting edges on the wheel face . . . longer, useful wheel life. . . and 
more production per wheel dollar. Test after test on swing frames, floor 
stands and portables prove that Simonds wheels with this new 
aluminum oxide abrasive belong on your grinders for more production 


at lower cost. Write for descriptive bulletin. 


CALL YOUR Simonns | SIMONDS ABRASIVE COMPANY 
© Tacony & Fraley Sts., Philadelphia 37, Pa. 
~ seen eueen DIVISION OF SIMONDS SAW AND STEEL CO 


a BRANCHES: PHILADELPHIA, CHICAGO, DETROIT, LOS ANGELES, SAN FRANCISCO, PORTLAND, ORE. 





Holes 


JIG GROUND wits 
huleanure 


Provide yourself with this inexpensive’ in- 
strument for use on your present equip- 
ment and JIG GRIND with a guarantee. 


year of 
Vulcan 
service. 


A seven station die from Vulcan's contract 


Tool Room. Standard sized punches and 
buttons were used. But since forming and 
piercing operations were involved harden- 
ing of the sections was necessary followed 
by JIG GRINDING. Result: Close tolerances 
held easily and perfect progression through- 


out — another satisfied customer. 


Borrow our 
instructive 
11 minute 
movie on 


Jig Grinding. 


A five station indexing fixture from Vulcan’s contract 
Tool Room. Using a jig borer index table with the 
Vuleanaire 5 indexing holes and 35 locating and clamp- 
ing holes were JIG GROUND in place. Result 
inated all close locating and dowelling of individual 


- elim- 


parts, and of course hours of time. 


*Vulcanaire equipment pays for itself on the first job. 


Services of YOUR TOOL ROOM in Dayton 


. Special Tools 
. Vulcamatic Transfer 


Engineering, Processing, Designing 
. Dies 
Machines . 


. Special Machines 

. Automation . . . including the Vulcan 
Hydraulics that Form, Pierce, Assemble and Size . . 
Motorized Rotary 


. Vuleanaire Jig Grinders. 


Vulcanaire Grinding Heads 
Tables . . 


VULCAN TOOL CO. 


7300 LORAIN + DAYTON 10, OHIO 


USE READER SERVICE CARD; INDICATE A-2-244-1 


. Plastic Tooling . 


PRODUCTION TOOLS » 


oil ie 


APEX 


DUTY 
FACE MILLER 


Thi 


heavy duty 


milling cutter can be had in fine tooth or 


style when required, Blades are ad- 


Furnished with H.S., cobalt or 


Body DROP FORGED and 


justable for wear 
carbide tipped blades 
heat treated. 


Send for catalog. Service engineers will gladly 


co-operate with you on tooling 


THE APEX TOOL & CUTTER CO., SHELTON 16, CONN 





USE READER SERVICE CARD; INDICATE A-2-244-2 





DYKEM 
STEEL BLUE’ 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 

soft-hair brush for a 
plying right at be Ae 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief 
prevents metal glare. In- 
creases efficiency and 
accuracy 


making Dies and! 
Templates 


Write for sample 
on company letterhead 
THE DYKEM COMPANY = 
2303D North 11th St. «+ St. Louis 6, Me 


USE READER SERVICE CARD; INDICATE A-2-244-3 








AUINTTLUUNL LL 


MIDI. LAT -- BAL TIMORE, 


TOOLS - DIES - FIXTURES 
SPECIAL MACHINERY 
PRECISION MACHINING 


DESIGNERS - MANUFACTURERS 


Write for New Descriptive Brochure 


The Widdlestadt Wachine Co. 


4210 Chesmont Ave. Baltimore 6, Md 
UNM ili, 


The 


Tool Engineer 








HERE'S, HOW, 
Namco VE RS-O-TOOL 


cuts costs ... spe production 
on end turning and forming 











VERS-O-TOOL 


LICKS PRODUCTION 
PROBLEMS BECAUSE: 


4 Basic Vers-O-Tool design per 
mits cutters or ground thread 
chasers to be changed quickly 


without adjustments in the head. 


7 All settings in the blocks are 


made in the toolroom with a 
micrometer gauge no need for 
trial and error run after changing 


or grinding. 


3 Simplicity of basic design 
means fewer moving parts 
insuring long, trouble-free per- 


formance. 


1. ROUGH TURN 
THREAD 
DIAMETER 


2. ROUGH TURN 
STEM DIAMETER 
AND ROUGH 

FACE SHOULDER 


3. FINISH TURN 
STEM DIAMETER 
AND FINISH 

FACE SHOULDER 


4. FINISH TURN 
THREAD 
DIAMETER 


5. THREAD 






























































ANNOUNCES 


Important New Developments 
















































































ENGINEERS in Compressed Air Filters 


and Pressure Regulators 


NEw Norgren Air Line Filters 


LESS PRESSURE DROP — larger passages and larger filter element 


BETTER LIQUID REMOVAL — Improved louver plate and baffle design. Removes 


more liquid from the compressed air line 


CHOICE OF FILTER ELEMENT —interchangeable filter elements, 74, 64, or 25 micron, 


NEW Norgren Pressure Regulators 


@ GREATER ACCURACY OF REGULATED PRESSURE —bolanced valve 


creased effective diaphragm area provide 


and in- 


improved accuracy over a wide 
operating range 


@ RELIEVING OR NON-RELIEVING TYPE AVAILABLE 


@ IMPROVED RELIEVING CHARACTERISTICS — automatic relief of excess 5 


Holds system pressure close to regulator setting 


For complete information... 
call your nearby Norgren Representative listed in your telephone directory—or 


WRITE THE FACTORY FOR NEW CATALOG. 


2447 SOUTH ELATI STREET ENGLEWOOD, COLORADO 


IAB FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-246 
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“a 
Case Study 3929 


THREE OPERATIONS 

FROM TWO DIRECTIONS ON 

THIS FORGED STEEL HINGE 
»++ 620 PARTS PER HOUR GROSS 


.250 Drill 
C'sink 
6-18 Top 
2 Holes 


332 Drill 
C'sink 
%-24 Top 


Sy 3 Holes 


February 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD: 


Two hinges drilled, 
countersunk 
and tapped every 
11% seconds 

-»- automatically on a 


‘KINGSBURY 


The print shows the angle at which the fixtures hold the 
work. This angle allows room for four vertical units (three 
visible in the photo). Each fixture holds two parts. The 
four vertical units drill half depth, drill through, counter- 
sink and tap three holes in each part. Two-step drilling 
shortens the time cycle and increases the production rate. 
Four angular units (only three visible in photo) perform 
similar operations on the two holes. The operator unloads 
a finished part, loads a rough one and pushes a button to 
index the table. After the table indexes, all units operate 
automatically. 

All Kingsbury machines are completely tooled and ready to pro- 
duce. We run test samples and ship them to you for your approval before we 
ship the machine. For high production drilling and tapping, a Kingsbury is the 


best machine you can buy. May we talk to you about your jobs? 
Kingsbury Machine Tool Corporation, Keene, N. H. 


KINGSBURY 


INDEXING AUTOMATICS 
for high production drilling 
and tapping 


INDICATE A-2-247 





MACHINE oF true MONTH. 








PREPARED BY THE SENECA FALLS macHine co. “THE Qo-owungy PEOPLE” seneca FALLS, NEW YORK 











Fig. 1. Details of arbor 
construction and location 


of 22 cutting tools 


Fig. 2. Model R-18 Lo-swing Lathe 


equipped for machining 


SP” large cylinder liners 
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SENECA FALLS AUTOMATIC 
LATHES CUT 
MACHINING COSTS ON 
ROAD BUILDING EQUIPMENT 


‘Today's mammoth Road Building Tractors and Ma- 
chinery require the most modern and heaviest machine 
tools to complement the fine engineering and man- 
ufacturing skills of Construction Equipment Manufac- 
turers. 

Phe Model “R-18” Automatic Lo-swing Lathe has 
already demonstrated its fine performance with car- 
bide tools in Construction Equipment Plants. Its rigid 
construction and ability to stand up under the heaviest 
cuts, coupled with positive mechanical feeds, wide 
flexibility and servicing simplicity, are all important 
advantages of the Model “R” type of Lo-swing Lathes. 


Figure 2 illustrates a Model “R-18” Lathe equipped 
for turning, facing and chamfering operations on large 


Cylinder Liners 11%" diameter by 22” long. The liner 


ry. 3. Close-up view of special tooling and tailstock. 


is held and driven by a special driver, mounted on the 
headstock spindle, which has two rows of six air-opera- 
ted driving jaws. Each row is operated by its individual 
pull bar, thus equalizing the air pressure on both sets 
of jaws, which are positioned at the point where the 
liner wall is the thickest. 


The liner is positioned on the driver in relation to 
the ports, by a locator arm which enters one of the 
ports. An air-operated assist lever then holds the liner 
tight against the locator until the driving jaws grasp 
it. A safety switch prevents the machine from being 
started before the locator is retracted. 

The relieving type tailstock has a 20” stroke, oper- 
ated by a motorized lead serew, permitting easy re- 
moval of the liners from the long driver. Its large 
revolving spindle is fitted with an air-operated, ring 
type, expanding arbor which supports the liner at the 
tailstock end. A 60 H.P. motor drives the machine. 
Floor to floor time is 5.2 minutes. 


PRODUCTION COSTS ARE LOWER WITH So-swing 








WHAT 

EVERY 
HOLE-MAKER 
SHOULD KNOW 


ABCUT MADISON ROUGH AND FINISH BORING TOOLS 


Let the man with 


the holes in his Interchangeability — Cutters are changed in seconds without re- 
head tell you how moving bars from machine because all Madison cutters are pre 
fo cut costs in: sized and uniform minimum down time 
Controlled Float — Exclusive Madison feature lets cutter float in 
bar at point of cutting action, eliminates need for costly special 
Boring floating tool holders 

; Free Cutting Action Iwo cutting edges leave room for chip 
oe Reaming clearance and coolant circulation, prevent damage to tool and 
work from overheating 
Deep Hole One-Screw Adjustment Micrameter adjusting screw sets tool to 
Drilling ‘xact desired size. Work is held to closer tolerances. Madison 


expansion leature assures maximum cutter life 


Madison Man would like to tell you about other Roughing 
* Trepannin Your ee ae. 
an 8 and Finishing Tool features —and demonstrate their benefits on 
your hole Send coupon 


Roller- 


Burnishing 
MAIL COUPON TODAY 
Gaging 


! D , 
yenag eases Rae [] Please send me literature on Madison 
Gun Drills. 


vie \ I Iwo NA sp t8os [_] Have representative call, Dept. Te—2 


INDUSTRIES INC. 


Muskegon, Michigan 


Are Our Business 











ASSOCIATED WITH MADISON — FAESSLER TOOL CO. 
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One Pound of Metal Removed Per Minute 


Two Haynes STELUTE alloy tools remove 118 cubte inehe be both hard and tough enough to do the job efficiently, 


of metal from rough, uneven nickel-chromium billets in HAYNES STELLITE alloy tools are successful on ipplica- 


“) rraurnute They trim in. from the diameter in one pass tions like this one because they have good impact strength, 


and finish two of the L70-Ib. billets per grind. Each tool high compressive strength, and their cutting edges remain 
removes about a pound of metal per minute in spite of the hard and sharp even when red hot. They remove metal 
irregularity of the billet. Cutting peed | urface ft. pet fast. They can be used at high speeds with comparatively 


minute and the rate of feed j In, per minute Heat high feed rates, and they take deep cuts 


venerated during the cutting operation quickl dulled the 


More information on Haynes STetuire tools and how 


eutting edge ol high peed teel tools tried on thi job they can be used to best advantage 
and the rough cut caused other tool materials to ¢« hip Only booklet, 


Haynes Srecpre 98M cobalt-base all 


is contained i the 
“Haynes Srecure Metal-Cutting Tools.”? Write 


ry tools proved to any of the district offices listed below for your « 


Ops 


U h VJINT Ae HAYNES STELLITE COMPANY 
aN) A Division of Union Carbide and Carbon Corporation 
TRADE MARE ° CC 
*en-n.t.. Ow S ° seneral Offices and Works, Kokomo, Indiana 


ales Office 
uSton + Los Angeles - New York « San Fra 


Hay te are registered trade-marks of Union Carbide and Cari ( ition 
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Here’s selective heat treating 





that can be es 
Made-To-Yowu-Measue! Fe 


wCnmnMaTS 















Locking pin 


Bevel gear 


Steering 
arm ball 
stud 


Cincinnati does both—selective flame or induction hardening—and the parts shown at 
right are typical of those that can be hardened by either method. If that’s your 
situation, then talk to Cincinnati headquarters for equipment that gives you 
the hardness wanted, where it’s wanted, using the heat source most economical 
for you. Use electric.power or acetylene, propane, natural or manufactured 


gas whichever is readily available to you or provides lowest cost 


Whether flame or induction, you can be assured of heat-treating machinery that 
will deliver the hardness you specify, and meet your cost-per-piece requirements, 
on high production quantities or varied, small-lot runs. It will be excellently 
engineered, equipped with the finest of components, thoroughly safeguarded, 


easily maintained 


Call in a Process Machinery Division field engineer. He is ideally equipped to 
evaluate your needs and give you unbiased recommendations as to the most 


economical equipment for your selective surface hardening work Leck ' 
ing paw 





2 


THE PROCESS MACHINERY DIVISION 


a. 
(CINCIAANAT 
dClilhii@remilcliaiaels 





No Stick! 
No Bind! 


"O"' Ring Cover Seals—No Gaskets 


(n 
/ Quad" Ring Stem Seals 


Reduce Friction di 
\ Large Passages Provide Unrestricted Flow 


& 
me viiiiiit 





RIVETT 
\ POINTS 
THE WAY! 


Hardened Floating Piston — Precision Fitted Alloy Body Castings 


-with Floating Piston! 


Valve Stem is Independent of Valve Bore 
in Rivett Hydraulic Pipe Mounted Valves 


8 1607 VALVE SELECTIONS! 
Other Fine Features Benefiting 


Your Circuit Design and Operation Vepens Panes, Sos, oe 


air pressure, flow 


relief, unloading, sequ 
@ "Quad" Ring Stem Seals Reduce Friction 
Sizes: a 


@ Large Passages Provide Smooth, Full Capacity Flow Actions: Standar 


ball detent 
@® Simple Design Assures Leakproof Operation Mountings: Pipe : 


® Opens And Closes Smoothly, Positively P.S.1.: 1500 P.S.1 


Piston design: 
@ Operates Multi-Million Cycles At 1500 P.S.| . 





RIVETT, INCORPORATED «+ Dept. TE-2 


Brighton 3S, Boston, Mass 


“|THE BETTER YOU KNOW HYDRAULICS THE BETTER YOU LIKE 


Get Catalog No. 204 to aid your circuit design. Complete 


drawings, specifications, cut-away views, tables, diagrams! 


“4 oo” 
HYDRAULIC VALVES 
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pigs 3s 3 


For fast, smooth cutting of aluminum 


flats, billets, rods, extrusions . . . or any other soft 


metals and materials . . . Simonds has the right saw 


or file for any particular job. Made of special job- 


rated Simonds steels . . . by top men working under 
ideal controlled conditions in Simonds famed win- 
dowless factory every Simonds tool has the 
bonus-factor of finest performance and longest life. 
Yes, on any metal-cutting job, remember: “Say 


. and save’’. 


SIMONDS 


| SAW AND STEEL CO. 
FITCHBURG, MASS. 


Simonds . 


SOLID TOOTH SAWS 
For best performance on 
automatic cut-off ma 
chines or saw tables and 
general run of work. Also 
furnished with carbide 
tips for production cut 


ting 


SEGMENTAL 
TYPE SAWS 


For thin wall sections 
and for amoother cutting 
of billets and thicker sec 
tions Made with re 
placeable High Speed 


Steel teeth in segments 


INSERTED-TOOTH 
SAWS 

For heavy duty cutting 
of billets and heavy sae« 
tions. Keplaceable High 
Speed Steel teeth 


“SABRE TOOTH" 
BAND SAWS 


New design saw features 
a sapecial tooth with a 
hook, for freer, faster cut 


ting 


HACK 

SAW BLADES 

$ types, for hand of 
power cutting each 
available in standard 
sizes and tooth-spacings 
enable you to choose the 
one best blade for each 


job 


FILES 

FOR ALUMINUM 
Choose from a complete 
line American Pat 
tern Milled Curved 
‘Tooth, Hotary and Swins 
Pattern Files. First qual 
ity only 


For Fast Service 


Factory Branches in Boston, Chicago, Sen Francisco and Portlond, Oregon 
anadion Factory in Montreal, Que., Simonds Divisions: Simonds Steel Mill, Lockport, N.Y 
Heller Tool Co, Newcomerstown, Oto 

Simonds Abrasive Co, Phila, Pa, and Arvida, Que, Canodo 
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trom 
Complete Stocks 


INDICATE A.2-253 


Call your 


SIMMONDS 
ndusirial S 


DISTRIBUTOR: 





This Special 
AUTOMATIC WELDER 


precision forms and welds 


stator core assemblies in 36 seconds* 


The time-consuming process of wrapping stator 
cores for fractional horsepower electric motors is 
reduced to a swift, precision job by this Standard- 
Modern Automatic Welder. 


The operator simply places a strip of flat steel 
stock with preformed ends under the wound stator 
core, which is held on a central spigot, and presses 
the cycle start buttons. 


Steel jaws wrap and clamp the strip around the core, leaving a gap of about 1/32 inch. With 
an inert gas shield and wire filler, the gap is then welded automatically. Shrinkage of the 
weld permanently binds core and shell together. The forming jaws then automatically release 
the completed assembly for removal. 


A formerly slow and troublesome hand operation is accomplished— accurately and uniformly 


in 36 seconds, a fraction of the time formerly taken. 
*Average floor to floor time 


STANDARD-MODERN Special Machines are speeding pro- 
duction, saving time and money for industry across Canada. 


STANDARD-MODERN 


TOOL COMPAN Y .@~nminTgkg vs 


AANUFACTURING C > N 


69 Montcalm Averve, Teronte, Canada . 3030 Walker Road, Windsor, Canada 
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FORGING DIE 


Material: Heppenstall ‘A’ 
Conventional Machining 
Time: 40 hours 
Elox Setup & Machining 
Time: 8 hours 
Saved: 32 hours 
Machine tool: Elox Standard M-500 
Electrode: Cast Elo-met #3 


Customers report 75% time saving 
in re-working dies after washout... 
no annealing is necessary. 


TUNGSTEN CARBIDE 
SINGLE POINT TOOLS 


E D M produces 14 identically ma- 
chined tools perhour. Timesinclude 
roughing and finishing, machining 
both faces, nose radius and top. 
Radius held to  .001”. Tools were 
produced by 1 man operating 2 
Elox Tool & Cutter Grinders, using a 
brass wheel. Users report Elox 
ground tools give greatly increased 
life when compared to abrasive 
ground tools. 











EMBOSSING DIE 


Material: Air Hardened Tool Steel 
Die consists of 1,250 squares ma- 
chined .100” x .030” deep in the 
bottom section of the die. Sharp 
corners on each square had to be 
maintained. 


Conventional Machining 

Time: 227 hours 
Elox Setup & Machining 

Time: 10hours 


Saved: 217 hours ig are ene E| 
Machine Tool: Clox Standard M-500 : OX 
Electrode: Free machining brass 
EXTRUSION DIE Pp U 


Material: Air Hardened Tool Steel LH d bf 
Conventional ra La 


Machining Time: 4 hours 
Elox Setup & 


Machining Time: = 1 Ar. 38 min. competition 


that prove 


Saved: 2 Hrs. 22 min. 
Machine Tool: Elox Standard M-500 zp 
Electrode: Free machining brass 
Machining is done after final heat 
treating . . . eliminating the possi- 
bility of distortion. 


These jobs were done for Elox customers in our ‘Prove It’’ Division. There’s 
more to them than just “man hours’’ saved. The Elox sales engineer in your 


area would like to give you all the details about these and other applications 
of Electrical Discharge Machining. Why not write... 


; Ss 1837 N. Stephenson Highway 
elox coypvuilunn. Uf michigan | ss ag 


+T M Reg 
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saves 
time 
and 
cost 


mM 


producing 


accurately 
crowned 


gears 


The Tool 





Crown-hobbing on this special Barber-Colman No. 14-15 Hobbing 
Machine is an ideal production method of generating crowned gear 
teeth. Where gears are now hobbed and then crown-finished in a secon 


dary operation, they may be crown-hobbed in one operation. When a 


hobbed finish is satisfactory, the shaving operation can be completely 


eliminated. If the degree of finish required calls for a further finishing 
operation, such gears may be finished after crown-hobbing at less cost 


and in less time because hobbing provides uniform stock removal. 


Crown-hobbing also makes it possible to hold a change in tooth thick- 
ness within the desired limits, and the tooth bearing can be located at 


the most desirable point consistent with the job conditions. 


In the operation shown here, 4 DP., 14T, 18° P.A. transmission gears 
with 244” face are crown-hobbed on a special Barber-Colman No. 14-15 
Hobbing Machine. Teeth are hobbed with a change in tooth thickness of 
.0045",. The automatic cycle includes rough hobbing R. to L. at a given 
depth, automatic lowering of the work slide against the crowning cam, 
climb hobbing L. to R. at a constantly changing depth, and rapid travers 
ing out of cut. No further finishing is required in this particular case, and 
the gears are completed in one automatic operation, without changing 
tools or transfer to other machines. Savings on this part can be expected 


on the basis of the following comparison: 


typical gear-crowning 


Rough hob gear teeth. 

Transfer to other machine; 
Semi-finish hob gear teeth, 
Transfer to next machine. 


Crown-finish gear teeth. 


crown-hobbing 


Manually unload and load. 


Automatic cycle rough hob. 


R. to L., set to finish depth, 
and crown hob L. to R. 


Manually unload and load. 





The machine can be designed to suit your job requirements, either as a 
single-purpose machine, or as a universal machine for both crown and 
conventional hobbing. Parts can be hobbed in one or two cuts, depending 
upon specifications of the part. The cam can be designed to produce 


the tooth configuration required. 


The machine required for crown-hobbing is provided with a cam mecha 
nism for raising and lowering the work slide to produce a change in 
tooth thickness. The work slide is held against the rotary cam by hy 
draulic pressure in addition to its own weight. Change gears are provided 
in the cam drive so that different amounts of change in tooth thickness 


can be produced with the same cam. 


Send us drawings of your crowned-gears. Our engineers will analyze 


the job conditions and make recommendations for crown hobbing. 


BARBER-COLMAN COMPANY BARBER 
762 ROCK STRE I RO< ORD, LLINOIS : 
Hobs -« Cutter . Reame) . Hobbing Vue) hie . Hol Sharpe ning “= ie 
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Cutting Tool and Gaging Methods... by 


MATCHED TO THE JOB — At The Chicago Screw Company, Bellwood, Illinois SQUARED OFF _— rempieton, Kenly & 
two sizes of Besly taps, poised above an indexing table, are ready to tap C-1141 steel parts Company, Broadview, Ill. cuts heavy pre 
Operating alternately, the smaller *,'-24 Besly tap quickly threads a hole, then the work square threads in malleable iron bases of 
indexes beneath the 1%,''-24 Besly tap and a larger hole is threaded. By using Besly's rugged 12 to 24-ton screw jacks with Besly 
Engineering Service, this company realized lower costs and a better job. The right taps were acme threadform Taps. Notice mirror finish 
carefully selected and matched to the specific threading requirements. on flutes promoting greater chip clearance 


TOUGH GOING Here you see a C-1018 high carbon steel ASSURED ACCURACY —To assure that holes in planer 
nut being threaded by a Besly |°4" tap. Extremely abrasive, because cutter head assemblies provide precise fits for set screws, SKIL 
it has been carburized and heat treated, the material is difficult to Corporation, Chicago, checks for accuracy with Besly-Metro Double 
tap. However, Besly taps tested on the work, proved they could ‘take End Reversible Cylindrical Plug Gages. Two opposed blades have 


t and were specified by this manufacturer for the job three holding set-screws and another for adjusting position 


Prove to yourself that Besly Cutting Tools and Engineering, Service and “Specials”. .. are a Besly Specialty 


Gages produce better result Put them on trial on 

ee ee BESLY-WELLES 
your toughest jobs, and check ie duillerence in CORPORATION 
Est. as C. H. Besly & Co. 1875 


; ; 118 Dearborn Avenue 
like to try Besly tool South Beloit, IMinois 


TAPS @ DRILLS @ REAMERS @ END MILLS @ TOOL BITS @ GAGES 


longer tool life, | down time, fewer rejects and 
faster production. If you'd 
or use Besly's Engineering Service, see your Besly 

, : , CARBIDE TIPPED TOOLS, BLANKS, THROWAWAY INSERTS and HOLDERS 
distributor for details or write u 
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FROM DIESEL ENGINE TO 
ICE-CREAM FREEZER 











a fe 7 


PRODUCTION macninenRT 


GREENLE sz 


AUTOMATIC 


Handle All 


SIX AND FOUR-SPINDLE 
AUTOMATIC BAR MACHINES 


GREENLEE Special Machine Tools 


@ Multiple-Spindle Drilling and Tapping Machines 
@ Transfer-Type Processing Machines 
@ Hydro-Borer Precision Boring Machines 


Z 


ARTS 


BAR MACHINES 
Types of Jobs 


Efficiently... 
Economically 


Greenlee design permits the handling of a wide variety of operations at 


various spindle positions makes it easier to split up long operations 


reduces idling time 


Threading, tapping and reaming can be performed in 3rd, 4th, Sth and 


6th positions a special Greenlee advantage. Seven full-length 


T-slots on the main tool slide will accommodate the tools and attach 


ments needed for a wide range of set-ups. Interchangeable cross-slide 


tooling and simplified cross-slide camming contribute to greater flexi 
bility and faster set-ups 

Investigate! Ask any owner or operator they'll tell you that 
Greenlee is one of the most highly respected names in its field, 


Write for Catalog No. A-405 








BROS. & CO. 
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FOR FURTHER INFORMATION 


GREENLEE 192 MASON ANE 


ROCKFORD, ILL. 
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Sidney Model 32 Dial-Master Engine or Tool 
Room Lathe equipped with Sidney Fluid 
Tracer 











the SIDNEY FLUID TRACER HEAD 
30 OR MORE HYDRAULICALLY conchae dedane tanetec: 
CONTROLLED PRE - SELECTIVE from the master piece or template 
SPINDLE SPEEDS to the cutting tool. It also controls 


the hydraulically actuated cross 

feed and the longitudinal move- 
ment of the carriage. 

Show of 1947 used regularly 


Te eae nent taoeaes aia THE SIDNEY FLUID TRACER can. be furnished in connection with 
see, Get acts sotcniie edeatel any size or model of SIDNEY LATHE. Small runs or quantity pro- 
r lathe manufacturers ductionrunsshow tremendous savings in cost per finished piece. 

ing tribute to SIDNEY pioneer- Changeover to standard lathe operation or back to tracer control 

ing and leadership requires just a few seconds. No addition or removal of parts is 
necessary because the tracer motor may be turned off while the 


IT’S ‘“‘SUPER"’ IN EVERY WAY lathe does standard lathe work. 
Look at what work you can turn with the SIDNEY FLUID TRACER 
SUPER SWIFT... 


attachment: 


. 


SUPER ECONOMICAL... I 


Ji 


SUPER SENSITIVE! 2 Fay. - Xf ae 
S ky AE4 — 


Write for new bulletins or ask for p er FY [;- 


representative to call —_— Via | 


THE SIDNEY MACHINE TOOL CO. e SIDNEY, OHIO 


Builders of Precision Machinery since 1904 


revolutionary innovation and 
presented as a SIONEY FIRST” 


as long ago as the Machine Tool 


FOR FURTHER INFORMATION USE READER SERVICE CARD: INDICATE A? 26 The lool Engineer 
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“STOCK ANSWER” 
to many a design problem | 


ALLE 
DOWEL 
PINS 


ALLEN DOWEL PINS are being profitably employed 
in a thousand and one ingenious ways beyond their 
conventional applications in tool and die work — as 
economical roller bearings, as axles, precision plugs, 
hinges and wrist pins to name a few. 


If you have an application that will utilize the 
great strength, accuracy and fine finish of Allen 
Dowel Pins, you can save substantially on the cost 
of your product — because you can secure them at 
favorable prices right from your Allen Distributor’s 
stock 


Check the quick facts at the right and write directly 


to Allen’s Engineering Department for further tech- 
nical information. 


Made from Allenoy heat treated steel. Surface hardness 
62-64, Rockwell C scale; core hardness 52-54, Case depth 
010” to .020” depending on size 

Single shear strength 160,000 to 180,000 p.s.i 

Surfaces precision ground to + .0001” with micro-inch 
finish of 6 RMS max 

Sizes: Diameters, “«” to 1”. Lengths, %” to 6” 

Two standard oversizes 0002 for press fits between 


mating parts, or .0O1 for repair work, or holes machined 
oversize 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-2-261 











ACCURACY 
.0002 T.LR. 


0002 T.1.R. OR LESS AT SPINDLE MOSE, 0005 T.1.R. OR LESS ON 
TEST ARBOR SIX INCHES FROM SPINDLE NOSE 


Treeas MODEL B943 
260 Pl 2) MOTOR DRIVEN 
Other Spindle WORK HEAD 


Speed Pulleys 
Available 

No. 11 B & § Tapered 
Spindle Standard 
Equipment. Wo. 12 

B& S$ or No. 5 Morse 

Available at 

Sight Extra Cost. 


The B943 Motor Driven Work Head is a compact 
self-contained power unit for internal and external 
grinding. It is held in position by two T-slot bolts 
and can be mounted at any convenient spot on the 
table. The swivel base, which is graduated 90° one 
side of center and 45° on the other, permits the 
Work Head to swivel full 360° if desired. Swivel 
base can be easily removed from head permittin 
units to be mounted on table without base if desired. 
The B943 is easily and quickly mounted on other 
makes of grinders. 

The No. 11 B & S tapered spindle, mounted on 
boll bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bearings. 
Streamlined in design, this fixture is quickly 
mounted and is easy for the operator to keep clean. 

The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly and 
is fully protected from dust and from any oil enter- 
ing from working parts. 


See this extremely accurate B943 work head at your equip- 
ment dealer or write for complete literature. 


K. O. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 








GAMMONS 
REAMERS * 


Originators and 

Manufacturers of 

Helical Reamers 
and End Mills 


Helical Taper 
Pin Reamers 
Shipped by 

Return Mail 


The 


(:AMMONS - HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 
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peggy CUTTERS: f 


yee 


‘MADE TO YOUR EXACT 
* A” SPECS... SOLID CARBIDE, 
OR CARBIDE TIPPED! 


Why put up with stock cutters, when made-to-order cutters 
cost no more? Cutters designed for specific gang-milling, 
slotting, venting, slitting or grooving operations in various 
diameters and thickness to suit YOUR needs exactly Fast 
service: all component materials carried in stock. Top-flight 
reputation for dependability built since 1888. Furnish com- 
plete specs, quantities desired and material to be cut when 
requesting poets. Write for Bulletin No. 52 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-2-262-3 
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peel 


Page after page shows 


the correct abrasive wheel to use 


(for the best Blanchard grinding results) 


sinoid and vitrified bonda. 


This is our famous booklet The 
{rt of Blanchard Surface Grinding 
brought up-to-date with a third edi- 
tion. It contains complete descrip- 
tions of our silicate, resinoid and 
vitrified bonded wheels. It also de- 
scribes a number of jobs and shows 
you how to select the correct wheel 
for each job. Every Blanchard op 
erator should have a copy handy 


send for yours today. 


Blanchard wheels are guaranteed 
for uniformity of grade. They’re 
best for Blanchard ygrinders, best for 
every job. They give you maximum 
production, utmost economy .. . 
whether the work is tough as copper 
or fragile as glass, whether it re- 
quire heavy roughing cuts or pre 
cision grinding within .OOOO10” of 
absolute flatness and surface finish 


ol | micro-ine h. 


rue BLANCHARD MACHINE CO i 
64 State St., Cambridge 39, Mane 


Gentlemen a 
Please send me a free ¢ opy of * The Art of 
PUT IT ON THE BLANCHARD Blanchard Surface Grinding” (4rd Edition) 


NAME 
FIRM 


THE BLANCHARD MACHINE COMPANY § 


city 


64 STATE ST., CAMBRIDGE 39, MASS. 
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Users tell you... 





How Norton wheels cut 
0.0. grinding costs and improve quality 


Here's the "Touch of Gold" to give your cylindrical and 
centerless grinding great advantages 








Coole: culling action fa ler stock removal hetler ction and outpertorm ill other wheels in many 


finish... more frcces per wheel and dressing casey grinding Operations, precision or semi-precision, The 
dressing, with less wear on diamond or crushing roll new Norton “44” ALUNDUM abrasive is proving to be the 

Those are typical benefit reported by Norton G Bond most outstanding non ~pre mium -priced abrasive for 
and BE Bond wheel users all over the country con many O.D. grindin job 
cerning every type of O.D. grindin Here we can show just a few of the on-the-job photos 

It’s all because both G Bond and BE Bond are so ind facts pa ed on to us. Look them over and note é 
particularly well adapted to the needs of cylindrical and how these wheels ¢ ia the ° Pouch of Gold” that will g 
centerless grinding Wheels made with the th hol 1 each boost your own produc t qu ility and prolits, 














abrasive wrain just long enough for maximum cutting 





Typical Performance Reports on 44° ALU 
WS 








\ 


CYLINDRICAL GRINDING CENTERLESS GRINDING 





A WISCONSIN PLANT, grinding 2” to 4” diameter steel A MICHIGAN PLANT, of the smaller jobbing types, grinding all 
shafts, 12” length, reports 44 aLtuNDUM wheels (44A54- kinds of materials. They prefer 44 atunpuM wheels (44A801-NVBE) 
KVBE) cut faster and cooler with no sacrifice of wheel for versatility, less dressing and faster cutting including 10-hour 
life, compared with best previously used wheels completion of a job which used to take 14 hours 

A MICHIGAN PLANT, grinding miscellaneous high AN OHIO PLANT removes .008” on the rough grind and .003” on 
speed steel bolt heading cies finds 44 aLtuNDUM wheel the semi-finish grinding of No. 1010 steel crankshaft pins, 4” diame- 
best. Reasons are more pieces per dressing, cooler cut- ter x 4” length. While standard wheels gave them an average of 600 
ting action and 30% longer wheel life than formerly pieces per dressing, they report a 44 ALUNDUM wheel produced 1,000 
used wheels. pieces, by re taining its sharp culting face longer. All stock was re- 
A NEW JERSEY PLANT found a 44 atunpum wheel moved in one pass, compared with two passes formerly required. 
(44A36-MVBE), plunge grinding different steel parts, ANOTHER MICHIGAN PLANT, of large size, tested a 44 ALUNDUM 
gave many more pieces per dressing and averaged 15% wheel in grinding hardened steel tappets. They report more pieces 







longer life than wheels they used before. per dressing, faster cut and less burn than ever obtained before. 
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"WE NOW GET 800 PIECES PER 
DRESSING with G Bond wheels, as 


against 500 pieces with previous wheels. 


Also, we get 50% longer wheel life, a 
finer finish, and the shoulder holds up 
"“G BOND WHEELS LAST US UP TO 40% LONGER,” reports this centerles much better Phat’s the report on this 
grinding customer. He found that wheel life increa pt ibly because this plunge-cut centerless grinding job. Work 
greatly improved vitrified bond breaks down so evenly. Work are tapered is a 4" diameter, 1’’ long stud from 
shank vanadium steel spin lles, 10°’ long with 4 et lu round to which .012’' is removed, to .0005’’ tol- 


remove an average ol 045 





erance and 20 microinch finish, 








ASK YOUR NORTON DISTRIBUTOR 
for further proof of how Norton O.D. 
wheels can bring you best possible 
results, He'll gladly arrange a test in 
your plant. Distributors in all indus- 
trial areas listed under “Grinding 
Wheels ili the yellow pages of your 
telephone book. Behr-Manning Divi- 
» 7 ion, Troy, New York. Export: 
4 ’ : Norton Belir-Manning Overseas, Inc. 


For information write Norton 


“WE INCREASED PRODUCTION RATE 35% with G B é Company, Worcester 6, Mass 
improving § ish These valuable I h of Gold i rted ia Aug ’ — 
cylindrical grindin ib call for .O25 tock rem il f tu tecl tubing 

The operation | also ia Nort ! it ier that Nort 1onter 

you su h los experi both mia irie I eel to help 

you pr luce re at | cr ¢ 





W-1772 





NORTON PRODUCTS: 
Abrasives * Grinding Wheels 
Grinding Machines © Refractories 


BEHR-MANNING PRODUCTS: 
Coated Abrasives * Sharpening Stones 
Behr-cat Tapes 


NORTON 


ABRASIVES 
Gilaking better products ++. to make your products better 


*Trade-Mark Reg. US. Pot. Off. and Foreign Countries 
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HERE'S HOW 


24 OPERATIONS BY CLUSTERING 
MICROBORE UNITS IN 6 BARS 


* This tooling for a difficult job was designed 
and made by the Microbore Division and was 
used with great success by the King Machine 
Tool Division of American Steel Foundries 
Notice that boring, facing, chamfering, turning 
and grooving operations were required and 
precise limits were held 


*The simple setup and quick adjustment of 


DeVLies 


KING 


7) P| 


Certainly you can use Microbore Tooling 
on a Vertical Boring Mill 





DID IT! 


each individual Microbore unit resulted in a 
minimum of down time. This is typical of reports 
from shops where the Microbore System is used. 
Microbore is a basic tool which can be applied 
singly or in clusters for all types of precision 
boring, turning and facing operations. 

® Proposal engineering from your prints and 
machine data is a unique feature of the DeVlieg 
Microbore System. Discuss your tooling prob- 
lems with our specialists or let us send you our 
informative catalog. 


MicROBoRE SYSTEM 


2720 West Fourteen Mile Rd., Royal Oak, Michigan 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-266 
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A DIRECT LINE TO TAPS 


FROM YOU TO THE 

WELL-STOCKED SHELVES 

OF YOUR NEARBY 

INDUSTRIAL SUPPLY DISTRIBUTOR... 


BAY STATE, OF COURSE! 


BAY STATE TAPS 


BAY STATE TAP & DIE COMPANY 
MANSFIELD, MASSACHUSETTS 




































































INDUSTRY CAN EXPECT FROM 


ELECTRIC'S 
PRODUCTS DEPARTMENT 


The new G-E Metallurgical Products Department 
is the successor to the Carboloy Department. 


Here’s what this change will mean for you. 


Since 1928, the General Electri« products which carry only the 
trademark “‘Carboloy”’ has been General Electric trademark: perma 
identified with a brand of cemented nent magnets, vacuum-melted alloys, 
eet E be: +4 | carbide. But today, Carboloy ce hevimet, thermistors, and Thyrite, 
mented carbides are just one of a varistors. And on the industrial hori- 
broad range ol products which bear ZOn are G E man made diamonds 
the famous Carboloy trademark 
Thus, the new departmental name 
Cemented Oxide the Machinabjl symbolizes the broadened scope of 
ity Computer, toolholders, diamond this Department’s activities. Equally 
dressers, drawing and forming di important, it indicates how vitally 
these are on the market toda‘ interested General Electric is in the 
Tomorrow, you will see many other Metalworking Industry 
new-product developments for the 
Metalworking Industry Many of the products listed above 
are the result of fundamental in 
With carbides like the new Extra 


vestigations carried out at the G-E 
Performance Series 300 steel-cutting 


Research Laboratory in Schenectady 


srades, the: S i eing 
BI ade h y product net b ae Many new at velopment: in machin 
made available to you through a di 
} ’ } Inv forming and drawing technique 
tribution te: W ; matcher ; . 
tribution team lich is unmatc} / 1 are the work of G-E Engineers. And 
in the carbide industry from the 
' vhen new products and methods are 
é t ve e ry 
st pe of inventory, delive developed for the Metalworkina In 
and service : 
on : dustry by General Electri« they, 


In addition, the Metallurgical too, will come to you from the Metal- 
Products Department makes other lurgical Products Department 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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YAS 


we /, 
MAGNETIC : VAILL 
DIES by WHISTLER | Timea 


e Operate like a single-purpose die e All punch and die 
parts interchangeable e Pierce metals up to 


Y%” thick steel 
@ (Change 


s made from one Operation to another while the di 





pet 18 in Chie pre ss @ f hange over time trom 5 to 20 minutes 


lepending upon size of die set e Lower die costs e Saves di 
torage space @ Precision work in any size press e Backed FREE— New Bulletin T-1 shows, describes VAILL 
by Whistler 10 


tube end forming machine VERSATILITY for 


vears of die making « Kperience serving the 


nation’s leading plants 


' Expanding @ Grooving @ Threading @ Reducing 

a) Double Lap Flaring ¢ Double Lap Flangin 

4 f i i%* ) } g g g 
Waa 

ij 

; 


Beading @ Flaring @ Flanging @ Sinking 


( 


aa on Tubing up to 6” Diam. 


' —_——— 
| , >> y | ,'> ‘ a 

4 4 P 44 

‘ 








131 E. MAIN STREET WATERBURY 20, CONN. 





H ra | AH THE VAILL ENGINEERING CO. 


} 
| 


4 
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BLADES 


YOU NEED THIS 
CATALOG. ..« «Shows bi HARDEST MAN-MADE METAL! 


j j @ New, in 
arawinws ana } rices I i 


the Magnetic Die*® system 


pm iproved TALIDE METAL is un 
arast! . anal j and , 
Write for 


ts die costs, saves valuable . ition 
\L CARBIDES CORI! 
| ceeds production Writ ' 


\ patented andar 

Vagna- DD 

S.B.WHISTLER & SONS, INC. 
744 Military Road, Buffalo 23,N.Y,. 


HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 
ADJUSTABLE, MAGNETIC ond CUSTOM DIES FOR ALL INDUSTRY | SAVY METAL + ALUMINUM OXIDE + -HI-TEMP, ALLOYS 
Direct Factory Representatives Located in Principal Industrial Areas OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 





1957—Our 40th Year Manafectn g Dies USE READER SERVICE CARD; INDICATE A-2-270-3 
USE READER SERVICE CARD; INDICATE A-2-270-1 
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Make your own comparison of the 


Gilm©™.“T|MING" BELT DRIVE 


versus other forms of Power Transmission 





FLAT BELTS CHAIN 
BELT DRIVE 


1. Can it transmit 1/100 to 300 HP without slip- 
page...and without lubrication? 





Does it eliminate noise and vibration caused 
by metal-to-metal contact? 





Does it operate at maximum efficiency, in- 
definitely, without take-up? 


Does it make possible very compact, short- 
center drives of ratios up to 15-to-1? 





Does it eliminate need for initial tension, per- 
mitting all the drive's tension to be used effec- 
tively... and reducing bearing wear? 





Con it operate satisfactorily at peripheral 
speeds above 12,000 FPM? 


Does it maintain constant angular velocity? 


Is its weight very low in proportion to its 
strength? 


Does it make possible precise “timing”, with- 
out appreciable backlash, between two or 
more widely separated shafts? 





LTR GIS CARI. Semen ss arses 


Does it eliminate the expense and added 
weight of lubricants, lubricating devices and 
covers? 


Does it save so much power as to sometimes 
permit use of lower-powered motors? 


Does it have unusually long, maintenance-free 
service life? 


WHEN PLANNING A DRIV! 


Yo 
Yo 
Yer. 
L4es. 
Vea 
Uta. 
YA. 
Yes 
Yea 
Yea 
Yes 
len 


¥ 
— 





NEOPRENE-ENCASED, CABLED STEEL — —_ 
ENGTH WITHOUT BU "2 Naturally, these questions 
THE BELT GREAT STR etnhinailens of 


Question 1 
questions 


are phrased to emphasize the unique 
features provided by the “Timing” Belt drive. 
for example, might have been divided into two separate 
Sut this would not point up the important fact that the 
“Timing” Belt drive is the on positive drive requiring no lubrication 

Certainly, the four older types of drives will always have their 
special places in the power transmission picture 


The important fact 
is that the plant engineer 


like the design engineer, now has at his 
disposal a fifth type of drive ideally suited to so many applications 


that more than a million are now in use. Write, or ask your NYB&P 
Distributor for your copy of the Gilmer “Timing” Belt Stock 
Drives Manual 


You will find him listed in the yellow pages of 
your phone book 








_) America’s Oldest Manufacturer of Industrial Rubber Products 


FURTHER INFORMATION, USE READER SERVICE CARD; 
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. Because a Torrington Rotary Swaging Machine shapes work by 
are you paying reduction instead of cutting metal away, many parts you are now 


machining can be swaged in less time, using less material 


- lake this steel shaft, 

for the machine originally produced by 
turning. By using a 

maller blank and swag 


4 9 ing both ends (in 9 seconds), a 37% material saving was realized. 

a isn ere . Accuracy to +.001” was secured with unskilled labor! 
You can put many operations on a Torrington Swager —pointing, 
tapering, reducing, sizing, forming inside contours and threads 
In a short time, your swaging machine will have paid for itself. 


If you operate screw machines you cannot afford to be without 
a Torrington Rotary Swaging Machine. 


al. 


See for yourself what swaging is and what it can do. Let us show 
you our new, 20-minute, full-color film on swaging. And write for 
our catalog on Torrington Rotary Swaging Machines now. 


fue Torrincton Company + Swager Department 


444 North Street, Torrington, Conn. 


TORRINGTON ROTARY SWAGING MACHINES 
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Ruggedness 
and 
Refinement 


you might not ¢ Kpect to find combined in one tool 


in GTD-AMPCO End Mills 


the shanks, the uniformity of the cutting 
ssure accuracy in use. Design, steel 


led heat treating give them thei 


AMPCO TWIST DRILL DIVISION 


GREENFIELD tap and DIE CORPORATION 


Greenfield, Massachusetts 











THE LATHE — American Pacemaker 25" Style “G’’ Hydraulic Duplicating Lathe 


THE OPERATION — Machining a jet engine com pressor wheel 


THE CHUCK — Horton, of course 


Greenfield Tap and Die Corporation 


Call Your Horton Distributor Now! 
















TUBE MILLS AND 
FORMING MACHINES 







DRAW BENCHES 
BAR AND TUBE 


} Metal working 


ROLLER LEVELERS, 
= PROCESSING MACHINES 


Automation 


in action... 


PRESS FEED AND 





“ CUT UP LINES 
| a 
ae 
‘ 
If you're in the metal working business, you role in the development of such equipment as that 
should be acquainted with McKay automated lines pictured on this page 
‘ . > ‘ P 
available for many metal working operations Basic McKay designs can be modified, or special 
McKay pioneered and has played a leading machines developed to meet specific requirements 






THE McKAY MACHINE CO., YOUNGSTOWN, OHIO 






SPECIAL 
MACHINERY 


furane plastics 


INCORPORATED 
4516 Brazil Street, Los Angeles 39, Colifornic 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-276-4 











= Save Time: Precision Sharpen Your 


CHANGE TOOLS IN | Die-Sinking 
SECONDS. SAFELY! Cutters on an 
* || ALEXANDER 


Drill, ream, counterbore with Bench Grinder! 
one spindle, without stopping Over 1,000 sold in 
spindle or moving work. United States 


eee eee Alse 2- and 3-dimensionel pantogroph engraving machines 
needed on Wahistrom Fully Write for catalog D on these quality, British mechines 
Automatic Chucks and Tapping - 

150-28 HULSEIBE AVE 
Attachments. Tool is J, ARTHUR DEAKIN & SON JAMAICA 38, ©LY 
automatically centered. Grip , 
can t slip or chew tool shank 
Wahtkstrom Chucks convert 95 
of lost tool « hanging time to 


W . remand wel : rm : — rk MICRO = M } i | Peyal Q E Ss 
—— 











VSE READER SERVICE CARD; INDICATE A-2-276-3 





of several spindles. Write for 


spec. folder and distributor name — SPECIALISTS IN THE 


Wahlstrom Chucks — made by ' MANUFACTURE OF SMALL END 
~varteree x: Cling Float- Lock e. MILLS GROUND 


FROM SOLID 


) When you think of small 
1 END MILLS think of 
Another Prody ’ ’ ae M/CRO MINIATURES 


W. HLSTRO ye Y A DISTRIBUTORS. 


AUTOMATIC CHUCKS IN PRINCIPAL CITIES 


me AMF TOOL DIVISION 
ivanaorw 
Morse a. per AMERICAN MACHINE & FOUNDRY COMPANY 
Adapters 224 Glenwood Avenve, Bloomfield, New dorsay, 


481! LENNOX BLVD. INGLEWOOD, CALIF 
USE READER SERVICE CARD, INDICATE A-2-276-2 USE READER SERVICE CARD; INDICATE A-2-276-4 
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Vie De s Oe 3S Oe it Cee) PAN © OF 557 8 


SCREW-FEED UNITS PROVE WORTH; 
“SPECIFIED” ON NEW MACHINE... 





Rehnberg-Jacobson ALL-MECHANICAL Screw 
Feed Power Units were carefully investigated by 
the potential purchasers of this machine — with 
the result that they snsisted the Units be included 
These Units later proved to be important factors 
in the final (and favorable) consideration. In 
many other instances, R-) Screw-Feed Units have 
shown that they are rugged, reliable, and — most 
important — easily understood by service and 


maintenance people. These Units operate on the 


MACHINE ADDS 
CAPACITY FOR 
OIL PUMP COVERS 


A large automobile manufacturer 
ordered this machine to supplement 
the production of a 1948 R-J 
machine (which, interestingly, had 
hydraulic units). It processes oil 
pump covers rough and finish 
milling a face, drilling 8 holes, 
countersinking 3 holes, and 
rough and finish reaming 3 holes 


Capacity is 200 pieces per hour 


well-proved feed screw principle, with separate 
motors driving differential nuts to obtain the 
desired approach, feed, dwell, and rapid returo 
An accurate and fast-acting brake is included to 
insure precise ending of the fast return. As can 
be seen from the picture, the Unit frame is large 
enough to carry a husky spindle-drive motor, and 
the face plate will hold a large multiple-spindl« 
head. For full details and specifications, write for 


literature. 








2135 KISHWAUKEE ST. 


Deseguend and Euitdord of Soecial. Machinery 


REHNBERG-JACOBSON MANUFACTURING COMPANY 


ROCKFORD, ILLINOIS 


saceeten 
v 
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JOIN WITH HANDY 


& HARMAN SILVER BRAZING FOR PERMANENT PROFIT 


KASY-FLO 45 Solves Problems 


In this case 


of a bayonet power saw drive shaft. Made by Wen Products, 


Chicago, 


the strain and abuse 


Illinois, for the do-it-yourselfer as well as the profe 


of Strain and Abuse 


are centered on the cross-slide joint 
Inc., 


ssional, 


this powerful tool operates at 2650 load strokes per minute and is 


, expected to 
hand-flu 


which its lifetime. 


The problem to be permanently solved was that of joining the 


ilver brazing with 
all the strength this part will ever need. And the people at 
Products 
After brazing, it was placed in 


aSsSuUreS 
Wen 
manner 


piece Was 


mangled before it was 
are in use today and there is 


in service. That say 


One of the | 
variety of metal 


Whatever V 


low cost 
are 
eating electrode vhich 
Operator apple 
Melted EASY 


ire a quickly 


also a ‘ i’ 
vith tow 
etrate point 
Assemble 
rapid quench to preserve 
( lide And to CHANDY FLUX 
eusily Pinne f 


required for complete 
cle WA econd 


hi lacly 
rom 1200 to LOb00 assemble per 


irrent it pedal 


bine db 


ind easil 


per 
ire then pivet 
harcdme ol 
ero remo 
braze 


THE FACTS O1 
KASY-FLO 


“)tella you w 


GE 


BULLETIN 
trength 
are inherent in EASY 
Handy 
about joint desip 
methods 
pleased to send you a cop 


prere ad and 
ing. Also pive 
tion 


brazing 
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lide piece (.005 case hardened) to the drive shaft 


struck 


weauties of silver alloy brazing i 


USE 


stand up to considerable strain and abuse throughout 


steel] 
The solution 
EASY-FLO 45. A simple silver brazed joint 
tested the this 


a vise and the cross-slide 


were sure of it when they 


part in 
with a hammer. It was completely 
Thousands of these 
mg tailed 
FLO 45. 


at right angles 
torn from the shaft saws 
no record of this joint ever hai 


;alot for silver alloy brazing...with Easy 


that it can join a wide 
with the same excellent results and at remarkably 
making of metal, whether 


vot, it 


ou are joint are In 


volved or Will pay you 
to investigate EASY-FLO braz 
We 


plain the benefits of simplified 


ing. will be glad to ex 


design made possible by mod- 
silver brazing techniques 
these 


ern 


and how advantayes 


can be profitably applied to 
your production re quirements. 


Just call us. 


Source of Supply and Authority on Silver Brazing Alloys 


OFrices 


PLAN 


HANDY & HARMAN ©" 
General Offices: 82 Fulton St., Mew York 38,N.Y. oO 
DISTRIBUTORS IM PRINCIPAL CITIES eowresal. C 
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Write for your 
SAGAMORE BLUE SHEET 


ADDRESS DEPT. TE-86 


February 1957 FOR FURTHER 





A-L CUSTO 


L « tomer tested various tool 
the best for hi varied nching Opera 
SAGAM( RI anew tir-bar lening 


ing die teel wa the ion 


teels to letet 
14 

Cold. 
| 


noon { 


late Choice Here why 
@ Using SAGAMORE col 


foo elimi 
nated the need for finish ind 


iti} the } inches 


GAMORE outperformed those of 
m steel three to one 

AMORI | inche were hardened by 
theo | OF. and air cooled They 
a ck | } A 1110] Ihe re 

ell hardn ‘ 
of A-LSAGAMORE are: Excellent 
pert n il toughy lower 
isicr machining and 
Init atively low co c. 
type of application 

with your tool or dic probles 

| A-L representan or distnbutor 
rite t/levheny Ludlum Steel Corporation 


Oliver Building, Pittsburgh 22, Pennsylvania. 


For nearest representative, 
consult Yellow Section of your telephone book. 


For complete MODERN Tooling, call 


Allegheny Ludlum * 





as 


| Finis roo. sTee” 


Since 18 * ) 
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Fe 


Jet-age assignments for production engineers. 


FOR WEAPONS THAT TRAVEL FASTER THAN SOUND 
THE PAY-OFF IS MEASURED IN INCHES PER HOUR 


Production time is a 
operating 


Important as 
speed in the deve lopme nt 
of complex aerial weapons, This is 
ideration that’s built into 
Chance Vought’ missiles and 
lighters. From the time they are con- 
ceived, producibility is a determining 
factor in their development. This is 
due largely to the influence of 
Vought’s production engineers. Their 
work begins in Preliminary Design, 
vhere they translate initial drawings 
into an efficient manufacturing pat 
tern. From then on their influence is 
continuous —in material selection, 
fabrication methods, shop loading 
and quality control. In faet, it’s a 
production engineer who issues final 
company approval of every Vought 
weapon 


hoi a rst-hand look at 
(facti ing opportunity 8 


a CON 


Our WAN. 
arrange 
How for a pe rsonal interview at 
(‘hance Vought. (yr 


_ for a confiden- 
hial report on Our openings, 
fa 


write 


Al Sterling, S 
| mploy 


ipervison 


ment and Placement 


FOR FURTHER INFORMATION, USE 


1° = oe a eee 


Se ee ad 





For quality control engineers, tool 
engineers, manufacturing control 
engineers, industrial engineers... 


Vought is a laboratory for new production techniques. 
Here, production engineers ex- 

fabrication methods \ 
or titanium, yeomb 

other revolu materials 

They are finding new capabilities 

for precision 
writing 
industry’ 


plore new 


hone and 
tionary 
tooling, and they are 
for some of 
advanced chemi- 
and electron 


procedures 

most 
mechanical 
project 


cal, 


Dallas is a growth center for modern industry. Some 
2,000 different firms have manu 
facturing plants in Dallas alone 
Dallas and Fort Worth form one 
of the nation’s largest and fastest 
expanding aircraft and elec- 
tronics manufacturing complexes 
Family as well as corporate ad- 
vantages are spurring industry’s 
move to Texas. Here, home-build- 
ing and living costs are low, and 
sales taxes, city and state income 

non-existent 


taxes are 


OUGHT AIRCRAFT 


(+N COA POA ATE DO 


Dallas, Texas 
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The Jacobs Ball Bear 
ing Super Chuck for 
heavy duty and pre 
cision industrial use 


The Jacobs Rubber 
Flex™ Tap Chuck de 
signed for tapping 
heads and impact tools 


CHUCKS 


Accuracy in performance is achieved by accu 


racy in production of every component part 

Jacobs and your industrial supply distribu 
tor are ready to deliver the chucks you need 
and the service you deserve. First in chucks 
... first in service 


The Jacobs Manufacturing Company 
West Hartford, Connecticut 


SY 
Te ON 


The Jacobs Model 91 The Jacobs Impact Key The Jacobs Model 96 
Spindle Nose Collet less Chuck especially Collet Chuck for grind ing Chuck for drill 
Chuck for tool room designed for the air ing machines, millers 
and engine lathes craft industry 


The Jacobs Plain Bear 


presses, portable elec 
and jig borers tric and air tools 





ane 


WORK-HOLDING 
needa! ™ 


TOGGLE CLAMPS 
35 Types & Sizes 





Note These Features — Reomed 
Holes —Hardened Serrated Bushings 
High Tensile Strength Rivets 


STANDARD 
FIXTURE CLAMPS — 
15 STYLES... 136 SIZES »)} 
‘COMPONENTS 


| Over 1000 different Types & Sizes 
T available from stock 
= 


Write NEW TEMPLATE for CATALOG 





cralt manulacturer* report HI-DEN rolls in 


xier machine produced these hort in parts in Stock EST POl NT MEG. co. 


om sheet aluminum enched condi 26939 W. 7 Mile Road « Detroit 19, Michigan 
te TWX— 894 
itisiactorily am ‘ y than otne! 


method ted. Andt ul un educed 50% USE READER SERVICE CARD, INDICATE A-2-282-2 





Another company . found I é tee] dr iW di whicti | are... C.. 2.ty «ua 


formerly required three passes to complete a draw, when | 
faced with HI-DI N comple ted the ime draw in on «i O45 SS EL. 
pa HI-DEN treats the meta tte 


More than 100 different applications for HI-DEN 
have been reported by users . . . forming, stretch, 
draw and press brake dies; jigs, fixtures, templates, 
pressure pads and many others. Ideal for use in 
Hydro-form or Mar-form presses 


i cOompreg ol selected wood 


ith 4 noli in (laminated ar 


1 under extre! t and pressure) 1s fat 
than equ il weight in steel, is lighter in weight, e: O beer 

THROAT PRESS HORN PRESS O81 PRess DOUBLE CRANK PRESS 
handle, resistant to oil, alcohol and moisture, dimen- 


ionally stable and ily shaped with standard THESE 40-TON PRESSES 


tungsten carbide tools. take job after job in stride and give you top speed 


*,A ; 


Vames on reque ‘ and uniform output on a variety of work. They 
if vou are forming light n ' stress simplicity in every detail to achieve quicker 
parts, HI-DEN has important ad \ set-ups, easier changeovers and simpler operation 


antages to offer Why not send a 00 All are extra rugged, high precision units, made to 
today for Technical Bulletin and thst d herd d 1 
literature showing how to improve withstan ard usage and assure long, satisfactory 


quality while lowering costs? Ps , a al service. They are very moderately priced. 





Significant savings may result if Rousselle Presses are sold 
you let our engineering staff as- exclusively through leading 
sist you. There is no obligation machinery dealers 


Choice of 25 models in 5 to 40-ton sizes. | 





Manufacturers of Rousselle Presses 


| aminates, Inc. SERVICE MACHINE CO. 


2310 WEST 78th STREET 
32 Water St., Wakefield, Massachusetts | ec 20, i 


USE READER SERVICE CARD, INDICATE A-2-282.-1 USE READER SERVICE CARD, INDICATE A-2.282-3 
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...and in taps 


CARD is ACES 
with 
OPERATORS 


That's because Card Spiral Pointed Taps are a big advantage in through-hole or deep-hole 
tapping. Operators praise the top quality, precision performance and long life of these and 
all types of Card taps and gages. S. W. CARD DIVISION, Mansfield, Mass. Card Warehouses 


Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York, San Francisco. 


DIVISION OF UNION TWIST DRILL COMPANY 
Serving you through fine distributors from Coast to Coast 
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LINDBERG INDUCTION UNIT 
IMPROVES HEAT TREATING 
Processes Ar J.1. Case... AAV SEMIS 


A single Lindberg 2-station High Frequency Induction 

Heating Unit at J. I. Case Co., Racine, Wisc., is providing We INE 
a happy combination of sizeable cost savings and improved 

quality and production efficiency in heat treating parts 

for Case tractors. Actually, the dollar savings effected with 


this Lindberg unit will repay its total original cost in IN / VFA R | 
less than 2 years! » 
a eneemenaielll -—_ ne RR 


This single unit and the five work fixtures provided with it, working 
on 2 to 3 shifts, 5 days a week to meet production requirements, 
heat treat some 63 separate tractor parts. Work fixtures are 

readily changeable, set-up time is materially reduced, and because of 
the 2-station design, the unit can operate continuously while 

work fixture is being changed over on one station. 


J. I. Case reports other advantages, too, from this unit: 
capital investment has been lowered, production has been 
increased, and, with induction heating better control of 


Below is ph it at 
case depth and hardness is achieved. rey PB geri hang tre. ea 


Lindberg Induction Heating Units are designed _ espe age dd 
for heat treating, brazing, soldering and heating, for on track for easy movement on station. 
forming or forging—in machine shops, produc- aie ~ + dled eeper far ge 
tion lines, heat treating shops—wherever change is required. 

there is a need. If you have a heat 
treating problem that induction heating 
might solve why not talk it over with 
your nearest Lindberg Field Repre- 
sentative (see your classified phone 
directory) or write Lindberg for 
Bulletin 1441, 














eee 
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(Above) Hydraulic male coupling is being treated on this 
fixture. 3 other parts are treated by it, too 


(Above) This shows fixture handling inlet and exhaust 
valve rocker arms. Same fixture treats 6 other parts. 


(Above) This fixture is selectively hardening pads and 


slots on shifter forks. 
other parts. 


it is also used for treating 17 





(Below) This fixture ic shown selectively hardening a 
front axle king pin. It handles piece up to 45%" long, 
35” of which can be scanned to desired depth. It is 
also used for 34 other parts 








(Below) Power take-off hydraulic drive shafts are one of 


the 3 parts treated by this fixture 


UNBRAKO STRIPPER BOLTS NOW AVAILABLE 
WITH THE NYLOK* SELF-LOCKING DEVICE 


Self-locking UNBRAKO stripper bolts (shoulder 
screws) save time, money and headaches wherever 
they are used. They eliminate the costly, time- 
consuming checking of bolts to see that they are 
securely tightened. They protect precision tools 
and dies from damage caused by vibration-loosened 
bolts. They assure that your equipment will have 
longer service life, with reduced maintenance 


and downtime 


UNBRAKO stripper bolts are manufactured to the 
highest standards of precision. They are made of 
heat-treated alloy steel with continuous grain flow 
lines and have fully formed Class 3A _ threads 
finished close to the shoulder for maximum 


strength and holding power. Shoulders, held to 





fine tolerances, are concentric with heads and 
threads for uniformly accurate fit. The tough, re 
silient, permanent nylon locking pellet is integral 


with the threaded section 


All standard UNBRAKO socket screw products are 
available with or without the Nylok self-locking 
device. Authorized industrial distributors stock 
them. Write us for catalog and technical data on 
the complete line. Unbrako Socket Screw Division, 


STANDARD Pressep STEEL Co., Jenkintown 37, Pa 
UNBRAKO STRIPPER BOLTS Will) the ylok self-locking device ylon pellet 
ith positive, dependable prevailing torque tn Bolts *T.M. Reg. U.S. Pat. Off., The Nylok Corporation 


—~annAL 
UNBRAKO socker screw oivision 


STANDARD PRESSED STEEL CO 


JENKINTOWN PENNSYLVANIA 


SELF-LOCKING UNBRAKO sTRiprer BOLTS fasten this stripper plate se y SPECIFICATION DRAWING. LU NBRAKO Stripper bolts 
bration, shock, extended running time will not cause | . are available with standard shoulder lengths 
en ranging from ¥% to 6 in 





Shoulder Diameter’ 
Thread Diameter UNC 
Thread Length 

Head Diometer 

Head Height 

Size of Hex. Hole 


Pellet Location 


*Shoulder 


Diameter 


3115 174 624 749 
3105 373 623 748 


Tolerances 
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CUSHMAN chucks 
give 


CHUCK-ABILITY — The ability to SPEED 
your work . . . ELIMINATE fatigue . . . 
IMPROVE your products . . . and REDUCE 
your costs ... through design and selec- 
tion of the right work-holding devices. 


the key to machining efficiency 
Le 


Tae 






One of the 
Cushman Jet 
Engine Chucks, 


Efficient machining of jet engine parts of large diameter and small 
cross-section to extremely close tolerances without strain 

or distortion was materially improved by the Cushman series of 
special chucks designed and built for this purpose. 

These chucks completely overcome the inherent difficulties of 

the operations and permit mass production of these 


vital component parts. The success of these new chucks is one 





more proof that Cushman gives Chuck-ability as 


an essential to efficient production. 


Manufacturers throughout the country have long recognized and used 
the Cushman Engineering Department for solutions to 
chucking problems. We invite you to use this experienced service. 


THE CUSHMAN CHUCK COMPANY 


Hartford 2, Connecticut 


a wortd standard for precision 









CUSHMAN 
CUSHMAN CHUCKS A Product of American 


Patiaa VN Quality, Labor and Materials 
me SEE YOUR INDUSTRIAL DISTRIBUTOR 


. wamereere Te of: : 








Air Operated Chucks, Cylinders, and Accessory Equipment... The Cushman 
Power Wrench. —_—- Manually Operates Chucks and Face Piate Jaws. 











Undetected Machining Costs Can Lie 
Right on the Surface 




















Waris through your plant, it 


would be hard to see the needless costs 
hidden in undermachining or over- 
machining. These unnecessary costs 
can Only be computed after parts are 
rejected by the inspection department 
and returned for further work... or 
accepted with a costlier finish than 
required! 


Economy in surface finishing de 
pends on machining to exact speci 
fications. Whenever a surface is 
machined more or less than required, 

m 
money is wasted. To avoid this 
requires accurate surface finish meas 
urement at the machine. 


Up to now, finish has been judged 
at the machine by looking or feeling 


The new Brush 
SURFINDICATOR 
provides a fast 
accurate method for 
determining right ot 
the machine the 
degree of wrface 
finsh produced 


PTwREREOO OOO EEE Cee eee eee eee eee 


BRUS 


3504 


FOR FURTHER 


ELECTRONIC 


Perkine Avenue, Cleveland 14, Ohio 


This need not exist any longer, for a 
portable tool has been devised that 
makes accurate surface finish checking 
a simple matter, anywhere in the plant. 


New Tool Eliminates 
Finishing Losses 


The Brush SURFINDICATOR‘ is an 
easy-to-carry surface finish measuring 
device that can be used by any worker 
wherever needed —for in-process 
checking of surface smoothness. With 
this new tool, it is possible to meet 
optimum specifications without wast 
ing material, time or money. 


The operation is simple. A hand 
held stylus is stroked over the surface 
that is to be measured. A direct read 








eee eee eee eee 


COMPANY 
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ing is obtained in microinches, and 
the worker or inspector immediately 
knows the exact surface finish already 
produced. Not limited to one material, 
the SURFINDICATOR can be used 
on metals, glass, plastic, paper, wood 
and other surfaces for maximum 
finishing economy 


~— 


Both the new ASA 
Standards and the complete 
Brush SURFINDICATOR description ore 


contained in this booklet. Send for your copy now. 


Find out all about this new portable 
tool that produces savings by prevent- 
ing finishing waste in your plant. The 
full story is told in the informative 
Surfindicator booklet. Also included 
are the new ASA Standards on surface 
finish for industrial use. Write for your 
copy today. “TM 


Oivision OF 


Pool Engineer 













Suppose it takes x-seconds to 
machine a part. 3x-seconds 
to get the part to and from the 
machine tool. Cut 1x-second 
off handling time—you've 

cut machining costs in half 


a $ ak? % 
“3 F satus a | 






Obvious, you say. 
The trick is how. 















Here’s one way: Install a Bellows Rotary Work Feed Table. Your operator 
loads at one station while machining goes on at a second, parts are ejected 
at a third. The table is adjustable to position 4, 6, 8, 12, or 24 stations. 
It is air-powered electrically-controlled. The ten inch diameter table top 
can be drilled and tapped for mounting jigs and fixtures or for mounting 
oversize table tops. The table can be synchro 
nized to the movement of drill press spindles 
or press rams. It is inexpensive to buy, inex 
pensive to install and can be readily moved 
from one machine to another. Simplest way 
you ever saw to save money in many ma- 
chining operations 


Write tor these tree booklets 


Describes the full line of Bellows Rotary 
Work Feed Tables and Bellows Index Tables: 
permissable loads, positioning speeds, posi- 
A «n| tioning accuracy. Ask for Bulletins RT-1022 
int WHS > \ and RT-1326. Address Dept. TE-257 The 










Bellows Co., Akron 9, Ohio. In Canada: 
\ Bellows Pneumatic Devices of Canada, Ltd., 
\ Toronto, Ontario. 


The Bellows Co. 


AKRON 9, OHIO 


760 6 
MANUFACTURERS OF "‘CONTROLLED-AIR-POWER" DEVICES FOR FASTER, SAFER, BETTER PRODUCTION 
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Araldite’ 
First in Epoxies 


Mie 


- ir 
Precision Large Scale! 
Araldite Epoxy Resins adapt themselves to large 
scale precision design as illustrated in this 14 foot 
aluminum refiector. The skin, made with Araldite and 


giass cloth, is then bonded with Araldite Epoxy to 


“# “ig a. Whether your use of Araldite Epoxy 
aluminum and honeycomb to complete the structure as 

Formulator: Emerson & Cuming, Inc Resins would be for coating, tooling, 
Customer: |. T.€. Circuit Breaker Co ° ° ° . 
electrical, adhesive or laminating appli- 
Precision...in Miniature! cations, formulations based on Araldite 


Hi gh bond strength and ex ellent electrical proper 


Epoxy Resins can meet your require- 


ties of Araldite Epoxy Resins make possibile the 

design and production of this chatter-less stator ments exactly The excellent adhesive; 

Formulator: Rubber & Asbestos Corp . ° P 

Tria tats tatemhe iatteiellll Domeany mechanical and chemical properties of Araldite Epoxy 
Resins, plus their versatility, make them “a natural” to 
promote design improvements and save time and money 
on the production line. Here are two of the many in- 
stances where Araldite Epoxy formulations provided the 


right answer to large and small scale design problems. 


The Technical Services of Ciba’s Plastics Division are 
the finest in their field. For full information on how Ciba 
Araldite Epoxies lead to product development and pro- 
duction improvements, write... 


Ciba Araldite Epox T sme with the — a ee ee ee eee ee ee oe | 
assurance that they have met not or j 

me AOLeeemelel, Melt) il metic tt ll last CiIBA COMPANY INC Plast Div -~ 
specific APPLICATIONAL requirements of the Kimberton, Pennsylvania 

user as well Please send me full information on CIBA Epoxy Resins for General 
Tooling Structural Laminates Surface Coatings 


Electrical ©) Hi-Strength Adhesives Plastic Body Solders 
NAME 
COMPANY 
ADDRESS 
CVn . a . STATE W... . 





STANDARD Broaching Machine 


Tooled for AUTOMATION 


This broaching setup on a Detroit 15-ton, 42-inch Vertical 
Pull Down Machine illustrates practical automation! It com- 
bines the economy of a standard machine, readily retooled 
for production changes, with a special work handling system 
that makes floor-to-floor operation fully automati 


Flanged work pieces are loaded at floor level, conveyed to 
an elevator, raised, pushed off and shuttled into broaching 
position, broached and unloaded all without an operator 
Each broaching stroke sizes the I1.D. and removes excess 
welding at the flange joint. Parts are handled as fast as they 
can be supplied by the “automatics” ahead of this operation 
The same broaching specialists who created this productive 
combination of “standard and special’”’ can help solve your 
production problem. Send parts, prints or details now 


Write for bulletin describing Detroit Vertical Pull Down Machines. 
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your shop 
can uso | 
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SPECIAL SWIVEL-PAD CLAMPS for a missile 
( ntainer mat facturer Incorporate the 
re iurkable Vlier ball-joint construction 
I ht Sw l-Pad Clamps are used to re 
lease ter non cable which suspend the 

le in its shipy container, This par 
t ! lel withstands 21.000 load 


THIS 16-CAVITY, SIDE-ACTION PLASTIC 


MOLD four Vlier S-66 Spring Plunger 
i letents to lock the de-action bar in its 
travel to the center of the mold, eliminat 
ng costl istom-made detent formerly 
used 


A glance at the new 1956 Vlier 
catalog will probably suggest many 
applications in your shop where you 
can standardize on Viier accessories 


Write for your free copy today 


FOR FURTHER INFORMATION 

















r i 

Shown below are just a few of the many 
uses for Vlier tooling accessories. Although 
these standard accessories are primarily 

used in jigs and fixtures, many companies 

are using them to replace custom-made 

| devices in original equipment 

| 

| ¢ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| e . 

| 

| CLAMPING PARTS WITH OFF-ANGLE SUR- 

| FACES is no problem when Vlier Toggl 

| Pads are used with a toggle clamp as 

| shown here The pad swivels 10 { ich side 

| of the center line, assuring solid clamping 

of the part with no damage to the surface 

| 

Me el Bach 5 5 stilt 

[rn rrr 
on all Vlier Torque Thumb Serews protects working part 
from dirt, chips, and other foreign matter. Truare ring 
mak : disa embly ca In ill \ lier Tor jue Thumb 
Screws the ball-check is perpendicular to the screw axi 
preventing neven wear ind wobbl 

Patent Applied For Pat. No. 2,373,812 
' 














— ———! 
8900 Santa Monica Blvd., Los Angeles EA California 
| ; ae » 
| Insist on Vlier Tooling Accessories... 
| there's still no substitute fom. qua 
l 
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DESIGNED For 





THE MACHINIST’S 


TOOL BOX 


Here's a catalog that exactly fits in a machinist's 
tool box in more ways than one. Not only are the 
Putnam Catalog physical dimensions exactly 
proportioned to fit within standard tool boxes 
so that it will always be handy, but, conveniently 
listed and illustrated within the Putnam Catalog 
are over 1400 different types and sizes of 


standard end mills. 


Because at Putnam we specialize in the manu- 


YY 


facture of end mills, you will find more standard 
sizes and types listed in this catalog than can be 
found in any other. Thus, on nearly every milling 
job you will find the quick and convenient an- 
swer to your end mill requirements right in your 


own tool box—in the Putnam Catalog. 


If you would like a copy of this catalog, see 
your neighbor, the local Putnam distributor — 


this catalog is yours for the asking. 


AN 


2981 CHARLEVOIX AVENUE - DETROIT 7, MICHIGAN 
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BEST VALUES in U.S.A. | 





$1. BUYS ANY MACHINE 


STARRETT Outstanding New Machinery at low cost! Penne Bn eo On. 


RADIAL DRILLS 


3 Year Rental Pian 





HOMMEL—OPSM—Optical Profile Grinder OVERBECK — EXTERNAL ond 
INTERNAL PRECISION GRINDERS 














» $1769. to $6595. 


IMPERIAL LATHES FLAME HARDENED AND GROUND BED WAYS 





Model P-31/46 Model PS-34/61 Swing from 12" 
$8,890 $1 2,990. Stiding bed gap lathe 





AARON MACHINERY CO., INC. Libero! 


DEPT. T . 45 CROSBY ST., N.Y. 12 * WA 5-8300 Terms 
Branches at: Buffalo, N.Y Mineola, N.Y Los Angeles, Calif $3195.00 
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CONTAINS CONDENSED 
PRACTICAL AIDS 
FOR EXPERIENCED 


Revised Edition DIE MAKERS 


Contains Answers to 
| Over 1000 Practical Die Problems With Use of 
Direct Reading Tables and Formulas 











/ 
— { ALL IN ONE COMPACT HANDBOOK 
direct answers to die problems. Saves time 
CUT OUT THIS i 


Eliminates mathematical calculations. Avoids 
AD TODAY! costly errors. Contains invaluable formulas 
Paste on card and’ and tables for quick reference 
\ ; —" 

a sie $4.50 Formulas and Direct Reading Die Tables on 

* or singte £oPY- the following types of dies: Bending and 

$4.00 for six or 

more copies, Ten Forming Dies, Blanking Dies, Drawing Dies, 

Days Free Exami- , Square and Rectangular, Drawn Shells, Mig- 
nation. cellaneous Tables and Charts. 


DIE TECHNIQUES, Publishers 
Accuracy in Hardness Josts 5005 W. LAKE STREET * CHICAGO 44, ILL. 


insures Quality Control 

















Solve quality control problems with the King Portable Brinell 

Hardness Tester. Take faster, more accurate hardness read Recommended For 

ings n heavy, odd-shaped metal parts without elaborate Cutting Tough, 

fixturing or cutting samples. The King Portable uses a 3000 Hard to Machine 

kg. load on a 10 mm. ball with automatic relief. Intermediate Materials. 

loads as desired This precision instrument saves handling , 
and set-up time, and is so versatile, it soon pays for itself Agents’ and Jobbers’ 

many times over. Weighs less than 30 pounds and makes inquiries Welcome 


guaranteed accurate tests anywhere STAGGER TOOTH 


For complete specifications on standard testing machines WOODRUFF CUTTERS Quality 
or adaptations made to your special requirements, write on 
e STANDARD STOCK ITEM Tool Works 


KING TESTER CORPORATION ¢ STANDARD PRICES 170 5. Market 5 


. ; e SMOOTHER CUTTING Woukegon, Ill. 
Dept. T, 440 North 13th St., Philadelphia 23, Pa. ©. LONGER LIFE 
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wes NEAT OORD 


MULTIPLE COLUMN 
AIR GAGING INSTRUMENTS 


Special Air Gaging Fixtures 
designed and built to meet your 
particular ation 


appl require 


ments. Complete engineering 


service available upon request 


Send part print showing all 
dimensions to be checked and 
tolerances required for prompt 


quotation and delivery. 


February 1957 FOR FURTHER INFORMATION 


To speed inspection of production parts, new Dearbornaire air gaging 
instruments are now offered in multiple column units designed to permit 
more accurate simultaneous checking of as many dimensions as may be 
required for a given part. What's more, each unit incorporates all of 
the advanced design feotures which have made Dearbornaire the 
most practical, most versatile column type instrument ever produced... 


@ New higher rated pressure system and built-in circuit restrictions 
make them virtually self-cleaning, reduce maintenance to a minimum. 
@ New glass tube has a characterized internal taper which provides 
positive linear accuracy over the full extent of the calibrated scales, 
@ Easy-to-read Zero-centered scales permit use of instrument for nor- 
mal inspection, statistical quality control, and as a tool setting gage. 
@ Interchangeability of component parts simplifies conversion from 
one amplification to another, reduces spore parts inventory costs. 
Plus a complete line of air gage spindles, rings, snaps and cartridges 
all precision finished to give you greater accuracy, longer wear life. 
Free demonstration arranged upon request. Write for details today! 


AIR GAGE DIVISION 


DEARBORN GAGE COMPANY 


22038 Beech Street * Dearborn, Michigan 
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4 to 1 you’ll increase output 
with KELLER ‘‘spindle gang”’ 


With a flick of his thumb, the man with the new Keller Confer with a Gardner-Denver man about increasing 
multiple-spindle tool drives four screws at the same your assembly production with Keller multiple-spindle 
time. As a result, his output increased while production tools. Or write for complete information. 


cost decrea ed 


‘The new medium low-torque (2 to 24 foot-pounds Keller ““K-MATIC”’® drilling unit is new, too! 
Keller tool is made to order from your assembly blueprints, ar 
with any number of spindles. Yet tool cost is relatively 
low. Only the mounting plate is specially shaped and 
drilled. Motors and other stock components are stand 
ard designs adapted to job requirements. 
Combines advantages of mechanized feed drill- 


Cc rtil ‘xibility of design, uniform torque 
onvertibility, flexib , B rm torq ing machine and portable hand drill. Designed 


control, low maintenance and low operator fatigue are for drilling clean, true holes in hard metals 
winning a place on assembly lines for the entire line of like titanium, stainless steel, etc. Made to han 
Keller multiple-spindle nut setters and screw drivers, dle drills 44" or smaller. Send for free descriptive 
which range in torque delivered from 2 to 190 ft. Ib. folder : ' 


GARDNER - DENVER 


KELLER TOOL division, Grand Haven, Michigan 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


h 
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better 


do the job 


Specialists 


Vill pecialists on 


saler 
ineering and 


are Vital, you feel 
pecialized in radial drill research, ¢ 
ind intimate know 


ll and knowledge 


Where skill 


ob. Carlton ha 


tne } 
nce 1916. This close contact wit! 


nas prod 


ip to date radial drills. Made 


1 diameters from 9” to 2¢ 
pee 1-fee ontrols, 


iced a wide line of 


ling requirements 
irm lengths 


Programming, 
plu 


pre manual 
ivailable for addition ductivity 


speci 
ne Too! Co ; ( incinnatl ZS. Ohio 


Carlton Machi 


2 ° 1c )) : 6 
} 1 W SPECIALISTS IN RADIAL DRILLS 
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KNIGHT'S 


NEW NO. 60 


Metalworking’s most accurate, fast and 


VERSATILE VERTICAL 


PRECISION BORING....and MILLING 


e Unusual extra capacity Big heavy bed-type table 
@ Solid table support e Extra cross & vertical travel 
© Choice of 3 measuring devices e Easy simplified operation 





Send for brochure 





ATTACH 
TO COMPANY 
LETTERHEAD 


TWO TABLE SIZES 
18” x 52° —28" longitudinal travel W. B. KNIGHT MACHINERY CO 


18" x 60 36” longitudinal travel 3918 West Pine Blvd. St. Louis 8. Mo 

Send complete formé non new No. 60 Vertical 

Rup/s) sian 
BY P Title 

W. B. KNIGHT MACHINERY CO. 


3918 WEST PINE BLVD. . ST. LOUIS 8, MO 


Have representative call 
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You get uniform chip 


control 


with KENNAMETAL Chipbreaker Plates 


More pieces per shift... 
reduced tool cost... 
high precision machining 


One of the important features of 
Kendex* ‘Tooling is the uniform chip 
control that Kendex Chipbreaker 
Plates provide. Here are some of the 
advantages 


1. Chipbreaker Grinding Elim- 
inated costly grinding of chip 
breakers ordinarily represents 60 
70% of total regrinding costs where 
chipbreakers are required. Kendex 
‘Tooling eliminates all grinding, in 
cluding that of chipbreakers 


2. Uniform Chip Control — pro- 
vided over a wide range of feeds and 
speeds without any adjustments be 
ing required, This is vital to critical 
work. Ground-in chipbreakers tend 
to become too deep and too narrow 
after several regrinds. Kach tool pre 
sents an individual problem that 
depends on the skill of the tool 


( rman 


MINING, METAL AND fOODW OREKING T 


eg—] ae 


WEAR AND HEAT-RESISTANT PARTS 


FOR FURTHER INFORMATION. USE READER SERVICE CARD 


grinder and the condition of the 


grinding wheel 


3. Fewer Insert Failures On 
jobs with heavy feed rates, Kendex 


Chipbreaker Plates greatly reduce 


pressures on the insert 
required to curl chips is absorbed by 


the chipbreaker plate instead of the 


insert 


4. Easily Modified - Kendex 
Chipbreaker Plates are easily modi 
fied for unusual chip curling or 
Further 
more, once the proper requirements 
are established, the plates remain 
constant. This eliminates the ex- 


breaking requirements 


The pressure 


pense of continued, costly experi 
menting. If necessary, the chip- 
breaker plate can be removed and 
replaced without disassembling the 
Kendex tool holder and with no time 


lost in resetting the tool 


5. Complete line of Chipbreakers for 
Kendex tools available in two types: 
a) for general purpose machining, 
and (b) for light feeds. 


Your Kennametal tool engineer will 
gladly help you select the proper 
Kendex tool and Chipbreaker Plate 
for each job requirement. Call him 
or write to KENNAMETAL INC., 
Latrobe, Pa. 








~ Oy ~~ 


AVAILABLE NOW ...A KENDEX CHIPBREAKER 
PLATE FOR EACH KENDEX TOOL 


 —_£_ 
\ = 
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FOR TOOLING OR PRODUCTION 


Danly makes it easy for you to find the right spring 
for any job in your shop from diemaking or repair 
work to machinery or equipment production. Danly 
Die Springs meet pressure and load requirements ex 

actly. A complete range of diameters and lengths are 
available in each of three pressure ranges... mediun 

medium-high or high from stock. All springs are 
heat-treated mpered and shot peened Designs are 
constantly te “d through millions of press cycles to 
assure dependab vervice through long press runs 
Write for d opy of our new catalog of bolster 
plate accessori ind diemakers’ supplies today, list 
ing every supply item generally needed in die shop 
tool room or press room. Available from stock at lead 
ing industrial distributors and Danly branch assembly 
plant n all ijor toolmaking centers 


< 


< - 


2» DANLY SPRING RETAINERS. 
T hold indi idual Springs firmly 


position during die assembly 
tse rf Springs may be 1 
placed or set indwiduall Feature 


; 


rthee Aomcrdiesenscn vont DANLY MACHINE SPECIALTIES, INC. 
ite finisl 2100 S. Laramie Ave. + Chicago SO, Ill. 
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HOGGSON STEEL HANDSTAMPS BE A LOW COST OPERATOR... 


SLASH cut-oFF costs wiTH 


for EVEN... 


MODEL 600 with 
optional wet cutting system 


MODEL 1200 WELLS Zualily 
METAL CUTTING BAND SAWS 


For Big Jobs, or little jobs, there’s an economical Wells 

Saw for every metal cutting job in your shop 

For heavy duty production, the Model 1200 features a 
completely av tic cutting cycle and Finger-Tip Control. 

The practical-to-operate, easy-to-move Wells No. 8 or 
Model 800 for general production and utility. 

i The new rugged and versatile Model 600, designed to 
save more time and money on medium production jobs. 

And the two-way economy saw, Model 49A for cut-off 

Sharp, clean impressions even after years of use! or light contour work. 

Hoggson Brand Letters & Figures Hand Stamps will Ask your Wells Distributor for complete information 

not spall or mushroom. Available for numbering or and assistance. 

lettering anything from pig iron to jewelry. 19 sizes 

in stock, from |), to 1. Roman or Gothic. Letters 


27 pcs. per set; figures 9 pes. per set. “The Pioneers of Horizontal 
. See your distributor or send for complete catalog WwW 7 METAL CUTTING 


BAND SAWS 
HOGGSON & PETTIS MFG. CO. WELLS MANUFACTURING CORPORATION 


144 Brewery Street, New Haven 7, Conn 600 SERVICE RD. * THREE RIVERS, MICH 
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~—~Oook to T0732." 


HYDRAULIC VALVES TO MEET YOUR 


TOUGHEST PRODUCTION REQUIREMENT 
Illustrated 


Logan For many years the name Logan has been recognized as the 
— symbol of quality, dependability. In every industrial center 
~— throughout America today, you'll find Logan hydraulic 
control valves on the job, meeting the toughest require- 
ments. Let Logan engineers help you design your circuits 
to do a more effective production job. 
Ilustrated 
EMBER: National Machine Tool Builde 

National Fluid Power Assn 


Logan 

Piggy-Back 
Hydraulic 
Control Valve LOGANSPORT MACHINE CO., INC, 


839 CENTER AVE., LOGANSPORT, INDIANA 














PLEASE SEND COPY OF CATALOG: 
Facts of Life ( 100-5 Logan- C) 200-1 Hyd. Power [) 200-4 and 200-7 
=} . re. QO My Cyis Units Hyd. Valves 
- ill. Type : -5-1 Ultra- “) 900 * C) 200-6 Super- 
: Air Cylinders mation Cyls f 7, — Matic Cyls 
() 100-3 Air-Draulic ) Sl Presses y on 70-1 Chucks 
Cylinders 62 Sure-Flow [1 200-3 750 Series H ABC Booklet 
} 100- 4 Air Valves Pumps Hyd. Cyls ) Circuit Rider 
INlustrated 


Logan 
Control 


Valve 


SEND FOR FREE LOGAN CALCULATOR 


TITLE 
COMPANY. 


ADORESS 


SCRE eee ee eee eeee 
ee eee 
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WALDES KOHINOOR, INC., 


February 1957 


Waldes Truare Grooving Tool pays for itse 
with big savings on one small run! 


3 internal recesses cut in bores of 100 castings 


in 17.5 hours...including set-up time 


Elongated 
Spindle 
Assembly 


Bottom 
Adaptor 


Cutter 


o |7% 











GROOVE NO. 1 


The job shown above called for three grooves located 
at prescribed distances from center-line CL of bore A 
Depth and location tolerances: +.0015”. 

Size and shape of the castings made nesting difficult 
for a boring bar operation. Exterior surfaces were un 
machined, making alignment complicated. With two 
grooves over 7” from the housing’s open end, boring 
bar chatter could have caused costly rejects 

To overcome these obstacles a Waldes Truarc Groov 
ing Tool was equipped with an elongated spindle as 
sembly and bottom adaptor. The tool was mounted in 
a drill press, the castings in a large vise. Grooves were 
then cut as follows: 

Groove No. 1: A locating shatt was inserted into 
bore A as a reference surface and the tool piloted into 
the housing until the bottom adaptor banked on the 
shaft. The tool is designed so that the cutter rotates in 


GROOVE NO. 2 











GROOVE NO. 3 


a neutral position until additional downward pressure 
is applied. It then moves into cutting position until pre 
set groove depth is reached, after which the tool idles 
Release of pressure returns the cutter to neutral so that 
the tool may be withdrawn 

Groove No. 2: Plug | was inserted into the bore 
over the locating shaft and the tool again piloted into 
the bore. The groove was then cut the same way as 
Groove No. | 

Groove No. 3: Plug 2 was substituted for the first 
plug and the cutting operation repeated 

All 300 grooves were held to prescribed tolerances 
Set-up time: exactly 11 minutes. Operating time: 1050 
minutes for 100 castings. Rejects: none! 

No recessing problem is too tough for the amazingly 
versatile Waldes Truarc Grooving Tool. It’s so simple 
even unskilled labor can use it accurately 


Write for a 20-page manual containing full information on Waldes Truarc Grooving Tool 


WALDES 


¥ 
Cm: 
oat * 
~—_—+/ 


—rt-} GROOVING TOOL 


U.S. Pat. 2,411,426 


47-16 Austel Place, L.1.C. 1, NLY 


Waldes Kohinoor, Inc. 
47-16 Austel Pl., L. 1. C. 1, N.Y. 


Please send me your new 20-page technical manual 
on the Waldes Truarc Grooving Tool. (GT-2-53) 


Name 
Title 
Company 
Address 


Zone State 


---—_-_- - Se Ce Ce rrr 
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How Schrader Air Products bale paper, 


At this Rhode Island dye works, the paper baling 
operation formerly was a fatiguing manual chore 
Now, the operator simply fills the press with 
used paper and cartons, and pulls a 4-way hand 
valve. One hundred pounds of air pressure flowing 
through the two Schrader double-acting cylinders 
then compress the paper with four tons of force. 
Finger-tip adjustments can reduce or raise pres 
sure quickly, easily. 

Safe, simple, fast — compressed air daily per- 
forms miracles in hundreds of different ways. 


Schrader’ 


ESTABLISHED IN 1844 FOR 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A.2-304 


FIRST 


INDUSTRIAL 


producing 4 ton pressure with 100 Ibs. of air 


More and more manufacturers think “air” when 

they think “automation.” Holding work, moving 

scraps, synchronizing actions —all such operations 

can be automated with Schrader Air Products. 
Air means economy, too. Upon request, 

Schrader engineers will assist you in planning for 

the most efficient use of air and in selecting the 

products best suited to your applications. 

Tell us your problems. We'll be glad 

to help. Or send for the latest in- 

formative booklets. 


A. SCHRADER’S SON 
Division of SCOVILLE 


= 


462 Vanderbilt Avenue, Brooklyn 38, N Y 


NAME IN THE USE OF AIR 





PRODUCTION AND CONTROL 
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Only 


has ALL 4 
FEATURES 


No other toolholder for “throw-away” in- 
serts gives you as many extras-for-efficiency 


as DEX-A-TOOL by Adamas! 


Talk about fast and easy to work with - 

DEX-A-TOOL’s got them all beat for quick 
interchangeability, rapid indexing and fast, 
accurate chipbreaker location after index- 


DEX-A-TOOL accom- 


ing! And versatile? 





Combination chipbreaker clamp 
is easily adjustible for lightest 
to heaviest cuts eliminates 


the need for a separate chip 


feature doubles life 
over other anvils gives 
up to 8 times the life over 
anvils which are not indexable 
and twice the life over anvils 
which are not invertible 
copper plated, hardened tool 


breaker for varying feeds eect or carbide 


modates both “thin” (1/8”) cutting tips 
with 1/32” nose radius or “thick” (3/16’) 


carbide inserts with 3/64” nose radius! 


DEX-A-TOOL’s 7 styles and 56 sizes cover 
the full range of machining conditions! 
DEX-A-TOOL’s precision engineering and | 
many plus features add up to real trou- 
ble-free machining! Plan today to test 


DEX-A-TOOL on your own machines. 


“Thick” and “thin” anvils ac- 
commodate 4" or 4” inserts 
of either carbide or Ceralox 
(Adamas ceramic cutting tool 
material) 


; 


Provides fast, precision reloca- 
tion of chipbrecker 











There’s so much to tell you about 
DEX-A-TOOL, we've put all the 
time and money saving facts in a 
special brochure. Send for your 
copy now! Address Dept. 232. CARBIDE CORPORATION 
KENILWORTH, N. J. 

PRODUCERS OF TUNGSTEN CARBIDE TOOLS, TOOL 
TIPS, DIES, WEAR PARTS, DEX-A-TOOL AND 
CERALOX. 


A 
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NOW! Gage Center Distance 
with Just One Dial g — ee 


far more easily with this exclusive 
+ USING a Taft-Peirce - T-P computing air gage... the 
Comp-U-tair. 
Comp-U-Tair . Checking a dimensional relationship 
like center distance, for example, 
is greatly simplified. The Comp-U-tair 
measures, computes, and indicates the result on a single 
indicator with one pointer. The Comp-U-tair is a differ- 
ential air gage, in which two air circuits are applied to 
opposing sides of the differential device. Gaging nozzles 
are placed so that diameter variations cancel each other 
and have no effect on true center distance reading. 
Operator reads just one dial, does no calculating, and 
has an instant, positive indication for every part in 
or out of tolerance, plus exact amount and direction of 
Variation. 

Streamline your gaging with the unique Comp-U 
tair. Call Taft-Peirce to save time and money through 
out your inspection operations. As a starter, write for 
Air Gage Catalog No. 613. 


The Comp-U-tair does many other jobs .. . THE TAFT-PEIRCE FAMILY... 
* Magnetic Chucks * Grinding Machines 

* Precision Gages * Lapping Machines 

* Alr Gages * Teol-Room Speciaities 


One big time-sover is measuring squareness, 
shown above. Squareness is indicated on one dial 
with one pointer. The Taft-Peirce Comp-U-tair 
figures as it measures, can be designed to check 
several dimensional relationships simultaneously TA “Ke i 4 T T oO TA F T= Pp E | Fe Cc i= 
Number of dials is cut in half inspection Is 


TAFT-PEIRCE MANUFACTURING COMPANY 
WOONSOCKET, RHODE ISLAND 


faster, more accurate 
"Patent Pending 
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THEY'RE BOTH TWO DIAMETER DRILLS... 


* BUT 


WHICH ONE 
SHOULD YOU 


USE? 


A MOHAWK SUBLAND...NATURALLY! 


Mohawk Subland Drills are the modern answer toward 
faster, more accurate, economical combination tooling 
operations plus amazing production saving 

Why stock heavy inventory of widely varied step 
type tools for consecutive drilling operations? One pass 
with a Mohawk Subland Drill will do the work of two, 
three, four —or more—ordinary drills because Sublands 
last longer stay accurate through multiple regrinds 
and reduce hole costs 

A Mohawk Subland is the one versatile tool that will 
quickly pay for itself in man hours, equipment and tool 
dollars. They're immediately available in an amazing 
range of ‘‘Off-the-Shelf’’ Size-Optional sizes and types 
for every conceivable drilling combination. Highly 


specialized types are also readily available 


Wella Wine Phoue 


today for your Mohawk Subland Tool Catalog 
and/or the new brochure on Sublands vs. Step 
Tool operations. They're yours for the asking 
and if you are interested in combination drilling 
operations, you'll find dozens of ways to save 
your equipment dollars 


NORMAL DELIVERY ON 
MOHAWK SIZE-OPTIONAL 
SUBLANDOS_ONE WEEK 


\ 
FROM RECEIPT OF ORDER! 


WwWOtds 447GC3 JLUORMEE Ad Og whttiaAada 


Montpelier, Ohio 
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SPECIAL MACHINES 


To fill your commit- 
ments on time 

economically and 
accurately Our 
exclusive Weldment 
construction assures 
ruggedness and dur- 
ability---easy modifi- 
cation to other re- 
quirements. Elimin- 


ate pattern cost 


Consul . 
COMPOSITE-@> FORGINGS, INc. 


2300 W. JEFFERSON, DETROIT 16, MICH. 
Phone TAshmoo 5-3226 


USE READER SERVICE CARD; INDICATE A-2-308-1 
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R. B. TOOL CO., INC 
785 No. Broadway 
White Plains, N. Y 





Get this HANDY BUYING GUIDE 
for all your PRECISION 


SURFACE EQUIPMENT NEEDS 


Here's the easy way to fill your 
precision surface equipment needs! 
\\ This handy 16 page condensed cat 
alog covers one of the broadest 
lines of surface equipment avail 
able today. Surface plates, bench 
plates, angle plates, box paral 
lels, V-blocks, straight edges 
and many other types are 
offered in many standard 
sizes and with prices shown 
They are easily available, 

too, from your local mill 
supply distributor. Get your 

copy from your local 
distributor or write 


THE CHALLENGE MACHINERY COMPANY 
Grand Haven, Michigan 


Please send your latest Challenge Precision Equip 
ment Catalog No, 838W 


Name 
Company 
Address 
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TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 173. 
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“what's this about 
Stupalox Oxide 
Cutting Tools 

Increasing Production?” 


SS 
; ; DS 
That’s what we said! 


Rabbits aren’t the only experts 

when it comes to increasing production. 
Stupakoff research engineers 

have been working on this problem 

for over thirty years. 


And now, at last, new high-strength oxide 
cutting tools have been perfected and tested 
which positively prove that in actual case 
histories their use has increased production 
Jrom two to ten times. 


Sounds good? 


That’s not all. Machining time and costs were 
cut as much as 50%. Careful examination of 

the work showed deeper cuts, smoother surface 
finishes and longer tool life. All this adds up 

to increased profits for you 

And there’s something else which not even 
rabbits have thought of. When production is 
increased, fewer machines and less floor space are 
necessary. Consequently, capital investment 

can be greatly reduced 


Want more facts? 


Stupalox has actual case histories 
available. For complete details, 
clip the coupon and mail it today. 


coupon today, 


STUPAKOFF Division of 
The Carborundum Company, Latrobe, Pennsylvania 


Please send me case histories and other data on 
Stupalox oxide cutting tools 


NAME 
COMPANY 


ADDRESS 


STUPAK OFF DIVISION OF 
The CARBORUNDUM Company 


WRITE DEPT. TE LATROBE, PENNSYLVANIA 
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DIE DESIGN 


HANDBOOK 


5 YEARS — 


752 Pages 

632 Drawings 
161 Tables 
50 Authors 
2i Sections 


ONLY $975* 


ASTE Member Price 
Non-Member Price - $14.50 


Book must be ordered from A.S.T.E. 
for member price to apply. 


ORDER NOW 


Please send the “Die Design Handbook” to the address below 

Payment enclosed in the amount of $ Orders 
shipped te Canada will enter the country duty and tax free. Remit- 
tance may be made in Canadian funds at the same prices. Shipments 


to other countries are subject to import regulations 
ame 

Chapter (if member) 

Business Title 

Street Address 


City Zone State 


Remittance payable to the Society must accompany order. Do not send 
currency. Mail this order coupon or a facsimile to: American Society 
of Teol Engineers, Dept. 3, 10700 Puritan Ave., Detroit 38, Mich 
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OO — 
from Plan to Book 





NOW — FOR THE FIRST TIME — the 
A.S.T.E. has assembled in ONE VOL- 
UME the most COMPLETE DIE DESIGN 
REFERENCE anywhere! Contains 
never-before-available information 
from the working files of nearly 100 of 
the nation’s leading manufacturers— 
plus data accumulated from societies, 
associations and members represent- 
ing hundreds of additional companies. 


INCLUDES designs of stampings, 
every phase of process analysis, die 
design economics, theory of metal 
movements, materials, proved die de- 
signs, die setting principles and selec- 
tion of presses and little-known data 
on non-metal die designs. 


Here are PROVEN answers to your 
Die Design problems — methods that 
can cut your work more than HALF 
on many jobs! 
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precision ground 


FLAT STOCK 


Ls 
Be 


ee toh ae -_ 


and DIE STOCK 


Now it’s easier than ever to save time and money by using Flat Stock comes in 18” lengths, Die Stock in 


Starrett Precision Ground Die Stock and Flat Stock. With over 


46” lengths. Thicknesses from Yq" to 3”. 
Widths from 4a" to 14”. Each piece marked 


: ; ; for type and size and individually package 
1000 sizes available, you can make a// your machine and fixture yi dually packaged 


in protective envelope. 


parts, special tools and gages, stamps, dies, cutters, templates this 


sensible, money-saving way. 


Just think what it means... no time lost hunting up stock — no 


slow and costly grinding to size. Just lay it out and saw it out. Four 


types — air, oil, oil or water and water hardening — let you 
choose the hardening characteristics that fit your specific needs. 


Your Industrial Distributor has it. Specify Starrett to get the wide 


choice of sizes. 


- “& 


teseuce rove 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 


February 1957 FOR FURTHER INFORMATION 


USE READER 


NEW 
FOLDER 


a | WALL CHART 


Bulletin and wall chart list all types 
and sizes with hardening formulas. 
Write for free copy. Address Dept. BE 
THE L. S. STARRETT COMPANY 
Athol, Massachusetts, U. S. A. 


S$’ HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
DIAL INDICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 
HACKSAWS « WHOLE SAWS «+ BAND SAWS «+ SAND KNIVES 
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Pangborn Hydro-Finish cut cleaning time 50% in this plant 


Paid for itself in only six months 


Pangborn Hydro-Finish really paid off for this 
leading glass manufacturer. Cleaning quality in 
creased moldlife 10° to 15 ind total cleaning 
and polishing time was cut in half! The resultant 
savings paid for the machine in six months and 


represented a substantial weekly sum thereafter 
USE PANGBORN HYDRO-FINISH FOR: 
Deburring + Surface finishing + Finishing threaded 
sections + Improving cutting tool life * Maintaining 
dies and molds + Removing grinding lines + Removing 


heat treat scale «+ Preparing surfaces 


Today, through new design and use of ¢ 
sluriators, Pangborn Hydro-Finish costs less 
originally, costs less to maintain and gives you 
easier handling and added efficiency. Write for 
Bulletin 4700 to PANGBORN CORP., 4700 Pang- 
born Blvd., Hagerstown, Md 


Pangqborn 


BLAST CLEANS CHEAPER 
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TAPPING TROUBLES? |) PURSUIT aE AGRI aie 


Royco Precision Ground 
*% Taps are engineered 
Me & for your particular job 


a Royco Taps are 
ground entirely between centers 
using precise machines and tool 
ing. High quality is not sacrificed 
for mass production methods 


Royco stocks a large supply of 
special taps ready for immediate 
delivery plus a complete line of 
standard taps and thread gages 
All types are ground — including 
acme, square thread, buttress etc 


Send for catalog today 


Reyes Service Will Save You Money 


Royco Tap & Tool Corp. 
PHONE 2210 
BOX 2686 NORTH BRANCH, MICH 


Loi Col. Ca omgpace. Poworfld. Rigged 


AIR-MITE Cylinders—made in single | 4 Mounting Types 
or double acting series—in 4 mounting 
types, are high quality cylinders at a 
low price. Simple, rugged design and 
compact construction give them long Parallel 
life, permit easy mounting on jigs, ™ Thrust 
fixtures, tools, or machines. Used 
wherever power holding, pushing, 
pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of dependability Vertical 
and long life. Write for complete Thrust 
catalog and prices ® 





Vertical 


1. Ground and 
polished steel ram 4. Bronze oilless 
ram bushing 
A kh 5. F ! 
re cy ers ive stee levi 
pees Clevis 


3. High strength Mounting = 
aluminum alloy 6. Bross hose 
inder heads 


stems 


FROME a a 


4418 W. CARROLL AVENUE « CHICAGO 24, ILLINOIS 
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THE ONE BEST WAY TO SELECT 
HEAT TREATING EQUIPMENT 


Talk it over with the 


most experienced furnace That is exactly what we can offer you at Lindberg. 


A design and engineering staff concerned only with 
‘ the development of equipment for applying heat to 
experts you can find industry. This staff produces the most complete line 
of such equipment in the industry — heat treating fur- 
naces, melting furnaces, ceramic kilns, high frequency 
induction units; big ones, small ones, electric or fuel- 
fired, built in our own plant or field-erected. 


Whatever your requirements Lindberg’s staff will 
study them without prejudice recommending the 
correct equipment to fill them whether you need only 
a simple heat treating furnace or a specially designed 
and developed installation to answer an exceptional 
problem in a newly-efficient way. You can be sure 

Ayou have the right answer when you leave it to 
indberg. Get in touch with your nearest Lindberg 
jeld Representative. (See your classified telephone 
Rectory or write us direct.) 


Edberg Carbonitriding and 
fiking Furnace (electric or fuel 
Bh of the most widely-used 

et ing units in the world 
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PND 
Use V-R Quality Carbides 


f / pie For Tools and Parts 
j < ; Like These... 


Get the Facts Today... 


e Standards. Vascoloy-Ramet manufactures and stocks a 
complete line of standard cemented carbide blanks for solid and 
tipped cutting tools... wear parts... punches... dies... gages 
. bushings... guides... mandrels. . . lathe centers . . . chisels 
wz. J ... router bits... end mills... and hundreds of other items. 
Specials. V-R produces custom made carbide blanks for flat and 
circular form tools and all special cutting tools and wear parts. 
Grades. V-R standard grades of cemented carbides will fit most 
Wy : applications. 
Quality. V-R advanced manufacturing and control procedures 
assure you of consistent uniformity of product. 


== 


— —_ ASK FOR CATALOG — complete 


dimensional and price data on hun- 
dreds of stock blanks and cutting 
. and hundreds tools. Call your local V-R Représent- 
ee Pre : ue ative or Distributor . . . or write: 
and parts ee, 


: i VR Vageuluy-timat Corguration 
Since 1930 j 


iets ties SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION 
Leader in the Manufacture 2 


of Quality-Controlled Carbides 844 Market Street, Waukegan, illinois 
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Standard Part Co 
*Standard Pressed Stee 
6*Starrett, L. S., Co., The 
*Stupakoff Division, 
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Sun Oil Co 

sundstrand Machine Too! Cx 
Sundstrand Machine Tool Co 
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Syntron Co 
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é*Tomkins-Johnson Co 
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Carbide & Carbon Cory 
Ha é tellite Co A Division 
Union Twist Drill Co 
5. W. Card Divisior 8 
J. S. Drill Head Co 
U. S. Rubber Co 
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wi Illustrated 
us 
iy - Logansquare Cylinder 


Designed for low and medium pressures in either 


- 
air or oil service, Logansquare cylinders meet a 
wide range of mounting applications and power 
~ movement needs. Regardless of your production 


requirements, Logan has the air or hydraulic com- 


ponents to serve you best. 


SEND FOR FREE "LOGAN CALCULATOR" 





February 1957 FOR FURTHER INFORMATION. USE 


Vaill Engineering Co 
Van Norman Industries, Inc 

Morse Twist Drill & Machine Co., Subsidia: 40-3 
Vascolo Ramet Mfg Corp 314 


Tool Co 44 


CHIO CENTRAL WESTERN PACIFIC COAST 


Austin G. Cragg Richard E. Cleary Clarence T. Etter Stanley F. Girard Robert E. Ahrensdort 
Frank Baldwin 15515 Detroit Ave R. Alan Cobleigh Room 217 5720 Wilshire Bivd 
gq 400 Madison Ave Cleveland 7, Ohio 10700 Puritan Ave 612 North Michigan Av« Los Angeles 36, Calif 
New York 17, NY LAkewood 1-7125 Detroit 38, Mich Chicago 11, tl WEbster 6.3881 
Plaza 9.4018 UNiversity 4-7300 Michigan 2.4465 


Walker, O. S., Co., Inc 222 
Walker-Turner Division, 
tockwell Mig. Cx : 68-69 
Warner & Swasey Co 28-29 
Wells Mfg. Co 102 
Wesson Co 19-40 
4*West Point Mfg Co "Re 
Whistler, S. B., & Sons, Inc 270 
Whitman & Barnes, inc 189 
*Whitney Chain Co., 
Hanson-Whitney Division 180 
Winter Brothers Division 
National Twist Drill & Machine Co 6-7 
Woodson Tool Co 276 
*Woodworth, N. A., Co 193 






Zagat . Inc 


Ziegler, W. M., Tool Co 





ONAL ADVERTISING OFFICES 






LOGANSQUARE CYLINDERS ARE 
DESIGNED TO GIVE YOU 
PEAK PERFORMANCE IN EITHER 


AIR OR OIL SERVICE 








LOGANSPORT MACHINE CO., INC. 


839 CENTER AVE , LOGANSPORT, INDIANA 
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ZEADER SERVICE CARD; INDICATE A-2-3 $17 


hundreds 


if it’s 


Balas cB Collet 


Balas "CT" Collet 


Martin Master Collet 


© You can avoid “down time” by using 
Balas Collets with neoprene “O” Ring Seals. Experience proves that machines 
will run many months without withdrawing the collet tubes for cleaning when 
they are equipped with Balas “O” Ring Seal Collets...and best of all there's 
no extra charge for this extra feature! 


Buy Balas Master Collets and assorted sets of collet pads so you can make full 
use of your machines. You save money because a set of pads is only about a 
third of the cost of a solid collet and “change over” time is shortened by hours. 


Balas Solid and Master Collets are stocked in most sizes for all popular makes 
of automatics. With all their extra advantages they cost no more than ordi- 
nary collets! Save valuable time, material and money by standardizing on 
Balas for all your machines! 


BALAS COLLET MANUFACTURING CO. Cleveland 14, Ohio 
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3000 


Engine Blocks 


Per Day- 


The photograph above is a view in the 
auto plant shortly after the automation 
line was installed. At right above, a 
portion of the line as 


it neared com- 


pletion in the Ex-Cell-O plant. 








These Ex-Cell-O automation machines play an important part in 
turning out engine blocks for one of the “big three"’ of the automotive 
industry. This manufacturer's engine must compete in one of the 
toughest markets in the world. 

Ex-Cell-O’s part in the manufacturing process is 1200 feet of 
production line using the newest machines in assembled integrated 
units. Among the precision machining operations performed are 
boring, broaching, chamfering, milling, reaming and grooving. 

Ex-Cell-O—builders of standard and special machine tools for 


25 years—uses standard bases and subassemblies wherever possible. 


This means that product changes do not necessarily obsolete equip- 


ment. You save, too, in initial cost. 


MANUFACTURERS OF PRECISION 
MACHINE TOOLS @ GRINDING 
SPINDLES @ CUTTING TOOLS eo RAlt 

wt * 
ROAD PINS AND BUSHINGS e« Ofiit 
CORPORATION MISCELLANEOUS PRODUCTION 
O&ETROIT 32, MICHIGAWN PARTS 


JIG BUSHINGS @ AIRCRATT AND 


eo DAIRY EQUIPMENT 


4-43 
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Unusually large tooling rove 
permits ready access for instal 
lation and adjustment of tools 
and attachments 

All slides are wide and heavy, 
providing maximum support 


without overhang 





The NEW 


7/16" 
SIX 


